1073 .- 


si AS A TECHNICAL 

MEMORANDUM 


I 

f? 


5 

K 



NASA TM X-2066 


CASE FILE 
COPY 


SPACE APPLICATIONS 

Instrumentation systems 

| 

by R. A. Minzner and J. D. Oberholtzer 

Electronics Research Center 
Cambridge, Mass. 02139 


ATIONAL AERONAUTICS AND SPACE ADMINISTRATION • WASHINGTON, D. C. . MAY 1972 



1. Report No. 

iMx-2066 

2. Government Accession No. 

4. Title and Subtitle 


SPACE APPLICATIONS INSTRUMENTATION SYSTEMS 

7. Author(s) 


R. A. Minzner and J. D. Oberholtzer 

9. Performing Organization Name and Address 


Electronics Research Center 


Cambridge, Massachusetts 


12. Sponsoring Agency Name and Address 


National Aeronautics and Space Administration r 

Washington, D. C. 20546 



16. Abstract 


3. Recipient's Catalog No. 


5. Report Date 

May 1972 


6. Performing Organization Code 


8. Performing Organization Report No. 

c -136 


10. Work Unit No. 

160 - 414 - 05 - 28-25 


11. Contract or Grant No. 


13. Type of Report and Period Covered 

Technical Memorandum 


14. Sponsoring Agency Code 



A Compendium of resumes of 158 instrument systems or experiments , of particular interest 
to space applications, is presented. Each resume exists in a standardized format, permitting 
entries for 26 administrative items and 39 scientific or engineering items. A Table of 
Contents shows that the resumes are organized into forty groups determined by the forty 
spacecraft with which the instruments are associated. The resumes are followed by six 
different cross indexes; each organized alphabetically according to one of the following 
catagories: Instrument Name, Acronym, Name of Principal Investigator, Name of 

Organization Employing the Principal Investigator, Assigned Experiment Number, and Space- 
craft Name. The' resumes are associated with a computerized Instrument Resume Search and 
Retrieval System (IRSARS). 


17. Key Words (Suggested by Author(s)) 

Instrument Systems Resumes 
Standardized Format 

Administrative, Scientific, and Engineering 
Items (IRSARS) 


18. Distribution Statement 

Unclassified -Unlimited 


19. Security Qassif. (of this report^ 
Unclassified 


20. Security Classif. (of this page) 

21 . No. of Pages 

Unclassified 

281 



For sale by the National Technical Information Service, Springfield, Virginia 22151 
























CONTENTS 


PAGE 


SUMMARY AND INTRODUCTION 


xvii > 


PART 1 


APOLLO 9 

MULTISPECTRAL TERRAIN PHOTOGRAPHY EXPERIMENT 

MTP S065 LOWMAN * P D» JR. 2 


ATS 1 

FLUXGATE MAGNETOMETER 


FMAG 

COLEMAN, P J, JR 

4 

microwave transponder 

MTRAN 

DARCEY* R J 

5 

SPIN SCAN CLOUD COVER CAMERA* MONOCHROMATIC 

SSCC SUOMI, V E 

6 

SPIN SCAN CAMERA SYSTEM 
(ALT NAME) SSCS 

SUOMI, V E 

6 

VHF TRANSPONDER 

VTRAN 

CORRIGAN, J P 

7 

WEATHER FACSIMILE EXPERIMENT 

WEFAX 

wishna* s 

8 

ATS 2 



ADVANCED VIGICON CAMERA SYSTEM 

A VCS 

OSTROW* H 

10 

MICROWAVE TRANSPONDER 

MTRAN 

DARCEY, R J 

11 


ATS 3 

IMAGE DISSECTOR CAMERA SYSTEM 

1DCS BRANCHFLOWER* G 14 


iii 



CONTENTS (Continued) 


MICROWAVE transponder 

MTRAN DARCEY * R J 


PAGE 

15 


OMEGA POSITION AND LOCATION EQUIPMENT 

OPLE LAUGHLINf C R 16 

SPIN SCAN CLOUD COVER CAMERA , MULTICOLOR 


SSCC 

MULTICOLOR SPIN SCAN CLOUD CAMERA 
(ALT NAME) MSSCC 

VHP TRANSPONDER 

VTRAN 

WEATHER FACSIMILE EXPERIMENT 

WEFAX 


SUOMI * V E 

17 

SUOMI, V E 

17 

CORRIGAN* J P 

18 

HOLMES* D 

19 


ATS 4 


DAY NIGHT CAMERA SYSTEM 


DNCS 

MOODY, J C 

22 

IMAGE ORTHICON CAMERA SYSTEM 
(ALT NAME) IOCS 

MOODY, J C 

22 

MICROWAVE TRANSPONDER 

MTRAN 

DARCEY* R J 

23 


ATS 5 


microwave transponder 

MTRAN 

DARCEY* R J 

26 


ERTS 


RETURN BEAM VIDICON CAMERA 

RBV 

WEINSTEIN, 0 

28 


ESSA 1 


VIDICON CAMERA SYSTEM, WIDE 

VCSW 

angle LENS 

OBRIEN* J J(T.MON) 

30 


CONTENTS (Continued.) 


ESSA 2 

AUTOMATIC PICTURE TRANSMISSION 

APT 


ESSA 3 

ADVANCED VIQlCON CAMERA SYSTEM 

AVCS 

LOW RESOLUTION INFRARED RADIOMETER 

LRIR 

flat plate Radiometer 

(ALT NAME) FPR 


ESSA 4 

AUTOMATIC PICTURE TRANSMISSION 

APT 


ESSA 5 

ADVANCED VIOlCON CAMERA SYSTEM 

AVCS 

LOW RESOLUTION INFRARED RADIOMETER 

LRIR 

flat plate Radiometer 

(ALT NAME) FPR 


ESSA 6 

AUTOMATIC PICTURE TRANSMISSION 

APT 


PAGE 

OBRlENf J J(T.mON) 32 

t 

OBRlENf J J(T.mON) 34 

PARENT * R J 35 

PARENT * R J 35 

OBRlENf J J(T.MON) 38 

OBRlENf J J(T.MON) 40 

PARENT ' R J 41 

Parent * R j 41 

\ 

OBRlENf J J(T.MON) 44 


ESSA 7 

ADVANCED VIOlCON CAMERA SYSTEM 

AVCS OBRlENf J J(T.mON) 46 

LOW RESOLUTION INFRARED RAOIOME+ER 

lrir parent f R j 47 


v 



CONTENTS (Continued) 


PAGF 


FLAT PLATE RADIOMETER 

(ALT NAME) FPR PARENT » R J 47 


ESSA 8 

-AUTOMATIC PICTURE TRANSMISSION 

APT OBRIEN* J J(T.MON) 50 


ESSA 9 

ADVANCED VIDICON CAMERA SYSTEM 


ASICS 

OBRIEN* 

J 

J(T.MON) 

52 

LOW RESOLUTION INFRARED RADIOMETER 

LRIR 

PARENT* 

R 

J 

53 

flat plate radiometer 

(ALT NAME) FPR 

PARENT* 

R 

J 

53 


EXPLORER 7 

LOW RESOLUTION, OMNIDIRECTIONAL RADIOMETER 

LROR SUOMI, V E 56 


GEOS 2 

C-EJAND PASSIVE REFLECTOR 



CPAR 

STANLEY, 

H 

R 

58 

C-UAND TRANSPONDER 

CTRAN 

STANLEY, 

H 

R 

59 

DOPPLER BEACON 

DBEAC 

anderle, 

R 

J 

60 

; LASER DETECTOR 

LDEC 

PLOTKIN, 

H 

H 

61 

LASER REFLECTOR 

LREF 

PLOTKIN, 

H 

H 

62 

OPTICAL BEACON 

OBEAC 

BERBERT, 

J 

H 

63 

SATELLITE RANGE 

AND RANGE-RATE 
SRARR 

EXPERIMENT 

BERBERT, 

J 

H 

64 


vi 



CONTENTS (Continued) 


SEQUENTIAL COLLATION OF RANGE 

SECOR MCCALL * JOHN 


PAGE 

65 


SOLAR SCIENCE ELECTRON FLUX EXPERIMENT 

SSEFE BOSTROM, CARL 66 


ITOS A 


FLAT PLATE RADIOMETER 


LOW RESOLUTION 

FPR 

INFRARED RADIOMETER 

parent » 

R 

J 

68 

(ALT NAME) 

LRIR 

PARENT t 

R 

J 

68 


ITOS B 


FLAT PLATE RADIOMETER 



FPR 

parent » 

R 

J 

70 

LOW RESOLUTION 
(ALT NAME) 

INFRARED RADIOMETER 
LRIR 

PARENT t 

R 

J 

70 


ITOS C 


FLAT PLATE RADIOMETER 

FPR 

parent » 

R 

J 

72 

LOW RESOLUTION INFRARED RADIOMETER 
(ALT NAME) LRIR 

parent , 

R 

J 

72 


NIMBUS 1 

ADVANCED VIUICON CAMERA SYSTEM 


AVCS 

BERRIS» J 

74 

i 

AUTOMATIC PICTURE TRANSMISSION 

APT 

MOODY, J C 

75 

V 

HIGH RESOLUTION INFRARED RADIOMETER 

HRIR 

FOSHEE t L 

76 


NIMBUS 2 

ADVANCED VIDICON CAMERA SYSTEM 

A VCS ARLAUSKAS, J 78 


vii 



CONTENTS (Continued) 


automatic picture transmission 

apt 

stampfl, r 

A 

PAGF 

79 

HIGH RESOLUTION INFRARED RADIOMETER 

HRIR 

FOSHEE t L 


80 

MEDIUM RESOLUTION INFRARED RADIOMETER 

MRIR MCCULLOCH, 

A 

81 

MEDIUM RESOLUTION RADIOMETER 
(ALT NAME) MRR 

MCCULLOCH, 

A 

81 

NIMBUS 

3 



HIGH RESOLUTION INFRARED RADIOMETER 

HRIR 

cherrix, g 


84 

IMAGE DISSECTOR CAMERA SYSTEM 

IDCS 

branchflower, g 

85 

INFRARED INTERFEROMETER SPECTROMETER 

IRIS 

hanel, r a 


86 

INTERROGATION » RECORDING AND LOCATION SYSTEM 

IRLS COTE t C E 


87 

MEDIUM RESOLUTION INFRARED RADIOMETER 

MRIR MCCULLOCH, 

A W 

88 

MEDIUM RESOLUTION RADIOMETER 
(ALT NAME) MRR 

MCCULLOCH, 

A W 

88 

MONITOR OF ULTRAVIOLET SOLAR ENERGY 

MUSE 

HEATH, D f 


89 

Satellite infrared spectrometer 

SIRS A 

WARK t D Q 


90 

NIMBUS 

D 



BACKSCATTERED ULTRAVIOLET RADIATION 

BIJV 

experiment 
heath, d f 


92 

FILTER WEDGE SPECTROMETER 

FWS 

HOVIS, W A, 

JR 

93 

IMAGE DISSECTOR CAMERA SYSTEM 

IDCS 

branchflower, g 

94 


viii 



CONTENTS (Continued) 


INFRARED INTERFEROMETER SPECTROMETER 

IRIS HANEL, R A 

INTERROGATION, RECORDING AND LOCATION SYSTEM 

IRLS COTE, C E 

MONITOR OF ULTRAVIOLET SOLAR energy 

MUSE HEATH, D 

SATELLITE INFRARED SPECTROMETER 

SIRS B WARK, D Q 


SELECTIVE CHOPPER RADIOMETER 

SCR 


HOUGHTON t J T 
SMITH, S D 


TEMPERATURE-HUMIDITY INFRARED RADIOMETER 

THIR MCCULLOCH, A W 

HIGH RESOLUTION INFRARED RADIOMETER 

(ALT NAME) THIR MCCULLOCH, A W 


PAGF 

95 

96 

97 
9R 
99 


100 


100 


NIMBUS E 

ELECTRICALLY SCANNING MICROWAVE RADIOMETER 


ESMR 

E 12 

NORDBERG, W 

102 

MICROWAVE RADIOMETER, PHASED ARRAY 

ANTENNA 



(ALT NAME) ESMR 

E 12 

NORDBERG t W 

102 

INFRARED TEMPERATURE PROFILE RADIOMETER 



ITPR 

E 06 

SMITH, 

W L 

103 

IONOSPHERE ELECTROSTATIC 

PROBE 




IEP 

E 30 

BRACE, 

L H 

104 

ELECTROSTATIC PROBE OF THE IONOSPHERE 



(ALT NAME) IEP 

E 30 

BRACE, 

L H 

104 

MICROWAVE SPECTROMETER 





MS 

E 07 

STAELIN, D H 

105 

POSITIVE ION COMPOSITION 

SPECTROMETER 



PICS 

E 31 

TAYLOR 

> H A 

106 

SELECTIVE CHOPPER RADIOMETER 




SCR 

E 05 

HOUGHTON , J T 

107 



SMITH, 

S D 



ix 



CONTENTS (Continued) 


PAGF 

SURFACE COMPOSITION MAPPING RADIOMETER 

SC MR E 23 HOVIS, W A 108 

HIGH RESOLUTION SURFACE COMPOSITION MAPPING RADIOMETER 

(ALT NAME) SCMR E 23 HOVIS, W A 108 


TIROS 1 


VIDICON CAMERA SYSTEM, 

VCSN 


NARROW ANGLE LENS 

STROUD , W G (MGR) 


110 


VIDICON CAMERA SYSTEM, 

VCSW 


WIDE ANGLE LENS 

STROUD * W G (MGR) 


111 


TIROS 2 

LOW RESOLUTION, NONSCANNING RADIOMETER 


LRNR 

HANEL, r a 

114 

MEDIUM RESOLUTION RADIOMETER 



MRR 

NORDBERG , W 

115 

MEDIUM RESOLUTION INFRARED RADIOMETER 


(ALT NAME) MRR 

NORDBERG t W 

115 


VIDICON CAMERA SYSTEM, NARROW ANGLE LENS 

VCSN STAMPFL, R A (MGR) 116 

VIDICON CAMERA SYSTEM, WIDE ANGLE LENS 

VCSW STAMPFL, R A (MGR) 117 


TIROS 3 


LOW 

RESOLUTION, 

NONSCANNING 

RADIOMETER 




LRNR 

HANEL, R A 

120 

LOW 

RESOLUTION, 

OMNIDIRECTIONAL RADIOMETER 




LROR 

SUOMI, V E 

121 


MEDIUM RESOLUTION RADIOMETER 

MRR NORDBERG, W 122 

MEDIUM RESOLUTION INFRARED RADIOMETER 

(ALT NAME) MRR NORDBERG * W 122 

VIDICON CAMERA SYSTEM, WIDE ANGLE LENS 

VCSW RADOS, R (MGR) 123 


x 



CONTENTS (Continued) 


TIROS 4 


PAGF 


LOW RESOLUTION* NONSCANNING RADIOMETER 

LRNR HANEL, R A 126 

LOW RESOLUTION. OMNIDIRECTIONAL RADIOMETER 

LROR SUOMI. V E 127 

MEDIUM RESOLUTION RADIOMETER 

MRR NORDBERGf W 128 

MEDIUM RESOLUTION INFRARED RADIOMETER 


(ALT 

NAME ) 

MRR 

NORDBERGf 

w 

128 

VIDICON 

CAMERA 

SYSTEM* 

VCSM 

MEDIUM ANGLE LENS 

RADOS. 

R 

(MGR) 

129 

VIDICON 

camera 

SYSTEM* 

vcsw 

WIDE ANGLE LENS 

RADOS. 

R 

(MGR) 

130 




TIROS 5 




VIDICON 

CAMERA 

SYSTEM* 

VCSM 

MEDIUM ANGLE LENS 

RADOS. 

R 

(MGR) 

132 

VIDICON 

camera 

SYSTEM* 

vcsw 

WIDE ANGLE LENS 

RADOS. 

R 

(MGR) 

133 




TIROS 6 




VIDICON 

camera 

SYSTEM* 

VCSM 

MEDIUM ANGLE LENS 

RADOS, 

R 

(MGR) 

136 

VIDICON 

camera 

SYSTEM* 

VCSW 

WIDE ANGLE LENS 

RADOS, 

R 

(MGR) 

137 


TIROS 7 

ELECTRON TEMPERATURE PROBE 


ETP 

spencer, n 

140 

LOW RESOLUTION, OMNIDIRECTIONAL 

LROR 

RADIOMETER 

SUOMI, V E 

141 

MEDIUM RESOLUTION RADIOMETER 

MRR 

NORDBERGf W 

142 


xi 



CONTENTS ( Continued) 


PAGF 

MEDIUM RESOLUTION INFRARED RADIOMETER 

(ALT NAME) MRR N0RD8ERG* W 142 

VIDICON CAMERA SYSTEM* WIDE ANGLE LENS 

VCSW RADOS, R (MGR) 143 


TIROS a 

AUTOMATIC PICTURE TRANSMISSION 

APT STAMPFL* R A 146 

VIDICON CAMERA SYSTEM* WIDE ANGLE LENS 

VCSW RADOS* R (MGR) 147 


tiros 9 


VIDICON CAMERA SYSTEM* WIDE 

VCSW 

angle 

LENS 

RADOS* R (MGR) 

150 


tiros 

10 


VIDICON CAMERA SYSTEM* WIDE 

VCSW 

angle 

LENS 

RADOS* R (MGR) 

152 


tiros 

M 


ADVANCED VIDICON CAMERA SYSTEM 

AVCS 

OBRIEN* J J(T.OFF) 

154 

AUTOMATIC PICTURE TRANSMISSION 

APT 

OBRIEN* U J(T.OFF) 

155 

FLAT PLATE RADIOMETER 

FPR 


PARENT* R J 

156 

SCANNING RADIOMETER 

SR 


GEMUNDER* G(T.OFF) 

157 

HIGH RESOLUTION RADIOMETER 
(ALT NAME) HRR 


GEMUNOER* G(T.OFF) 

157 

SOLAR PROTON MONITOR 

SPM 


30STR0M, C 

158 



CONTENTS (Continued) 


PART 2 


PAGE 


APOLLO APP 

DAY NIGHT CAMERA SYSTEM 



DNCS 

S039 

COONEY # 

T 

R 

IMAGE ORTH I CON 

CAMERA 

SYSTEM 




(ALT NAME) 

IOCS 

S03g 

COONEY# 

T 

R 

DIELECTRIC TAPE 

CAMERA 

SYSTEM 





DTCS 

S040 

arlauskas, 


DUAL CHANNEL SCANNER IMAGER 





DCSI 

S102 

HOLTER# 

M 

R 

TWO CHANNEL SCANNER IMAGER 




(ALT NAME) 

DCSI 

S102 

HOLTER# 

M 

R 


ELECTRICALLY SCANNING MICROWAVE RADIOMETER 

ESMR S075 ThADOEUS* P 


FILTER WEDGE SPECTROMETER 

FWS S04S HOVlSf W A* JR 

INFRARED INTERFEROMETER SPECTROMETER 

IRIS S04g HANEL, R A 

INFRARED TEMPERATURE PROFILE RADIOMETER 

I TPR SOSO SMITH# W L 

INFRARED TEMPERATURE SOUNDING EXPERIMENT 

irt so4 3 Shaw # j h 

METRIC CAMERA (SPECIAL) EXPERIMENT 

MCS S100 SCHMID » H H 


*P* 

160 

*P* 

160 

*P* 

161 

*P* 

162 

*P* 

162 

*P* 

163 

*P* 

164 

*P* 

165 

*P* 

166 

*P* 

167 

*P* 

16ft 


MICROWAVE TEMPERATURE SOUNDING EXPERIMENT 

MTS SI 04 STAELIN, D H 


*P* 


169 


MILLIMETER WAVE PROPAGATION EXPERIMENT *P* 

MWPE S04 1 NICHOLS# G 0 170 

MOLECULAR OXYGEN MICROWAVE EMISSION RADIOMETER *P* 

MOMER S076 LENOIRr W B 171 

MULTIBAND SYNOPTIC PHOTOGRAPHY EXPERIMENT *P* 

MBSP S042 SLATERr P N 172 


xiii 



CONTENTS (Continued) 


MULTICHANNEL RADIOMETER *P* 

MCR 5057 REA* D G 

THREE CHANNEL RADIOMETER *P* 

(ALT NAME) MCR 5057 REA* D G 

MULTISPECTRAL TERRAIN PHOTOGRAPHY EXPERIMENT *P* 

MTP SI 01 SLATER* P N 

RADAR ALTIMETER/SCATTEROMETER *P* 

RADAS S105 MOORE* R K 

RADAR IMAGER *P* 

RADIM 5106 MOORE* R K 

SELECTIVE CHOPPER RADIOMETER *P* 

SCR S060 HOUGHTON* J T 

SMITH* S D 

SHORT WAVELENGTH SPECTROMETER *P* 

SWS S103 LOWE* D S 

STELLAR REFRACTION DENSITY MEASUREMENT *P* 

SRDM S047 FISCHBACH, F F 

ATMOSPHERIC DENSITY BY STELLAR REFRACTION *P* 

(ALT NAME) SRDM S047 FISCHBACH, F F 

UHF SFLRICS DETECTION EXPERIMENT *P* 

UHFSD S04fl ROSSBY* S A 

MEASUREMENT OF UHF EMISSIONS FROM CUMULUS CLOUDS *P* 

(ALT NAME) UHFSD S048 ROSSBY* S A 

VISIBLE RADIATION POLARIZATION EXPERIMENT *P* 

VRP S046 SEKERA* Z 

WATER-VAPOR RESONANCE MICROWAVE RADIOMETER *P* 

WVRMR S077 STAELIN, D H 

NIMBUS D 

CLOUD TOP ALTITUDE RADIOMETER *P* 

CAR WARK* D Q 

NIMBUS E 

AERONOMY EXPERIMENT *P* 

AERON E 09 LAWSON* J 


xiv 


PAGF 

173 

173 

174 

175 

176 

177 

176 

179 

179 

180 
180 
181 
182 

184 

186 



contents( Continued) 


AIR POLLUTION SURVEY EXPERIMENT 

APSURV E 21 


GORSCHBOTh, f f 

*P* 

PAGE 

187 

ALBEDO EXPERIMENT 

ALBEDO E 27 


BROWN, I (MGR) 

*P* 

188 

ATMOSPHERIC DENSITY BY STELLAR REFRACTION 

SRDM E 11 FISCHBACH, F F 

*P* 

189 

STELLAR REFRACTION FOR ATMOSPHERIC 
(ALT NAME) SRDM E ll 

DENSITY 

FISCHBACH, F F 

*P* 

189 

ATMOSPHERIC OZONE EXPERIMENT 

AT OZ E 16 


PALMER, C E 

*P* 

190 

BACKSCATTERED ULTRAVIOLET RADIATION 

BUV E IS 

experiment 

HEATH, D F 

*P* 

191 

GLOBAL RADAR FOR OCEAN WAVES AND 

GROW E 14 

WINDS 

PIERSON, W J 

*P* 

192 

HIGH RESOLUTION FABRY PEROT ETaLON 

HRES E 03 

spectrometer 

HOVIS, W A, JR 

*P* 

193 

INFRARED INTERFEROMETER SPECTROMETER EXPERIMENT 

IRIS E 02 HANEL, R A 

*P* 

194 

INTERROGATION , RECORDING AND LOCATION SYSTEM 

IRLS E 25 HOGAN, G D 

*P* 

195 

IONIZING RADIATION EXPERIMENT A, 

IONTEC E 33 A 

T 

E I C 

HOLLY, F E 

*P* 

196 

IONIZING RADIATION EXPERIMENT B, 

IONLET E 33R 

L 

E T SPECTROMETER 
HOLLY, F E 

*P* 

197 

LIMB RADIANCE INVERSION EXPERIMENT 

LIRAIN E 01 

BATES, J C 

*P* 

198 

METEOR FLASH ANALYZER EXPERIMENT 

MEFAN E 32 


mastrup. f n 

*P* 

199 

MICROWAVE REhRACTlON/OCCULTATION 

MIRO E 10 

EXPERIMENT 

LUSIGNAN f B 

*P* 

200 

NEAR INFRARED MULTIDETECTOR GRATING 

NIRMUL E 04 

spectrometer 
Shaw, j h 

*P* 

201 

OCEAN-SURFACE-TEMPERATURE MICROWAVE 

OSTMR E 13 

radiometer 
EWING, G C 

*P* 

202 


xv 



CONTENTS (Continued.) 


ozone concentration vertical profile experiment *p* 

OCVP E 17 BLAMONT. J E 

return beam vidicon camera system *p* 

RBV E 22 PARK # A b 

MULT I SPECTRAL TV CAMERA EXPERIMENT *P* 

(ALT NAME) RBV E 22 PARKf A B 

SIMPLIFIED Data COLLECTION experiment *P* 

sdc e 26 curry# r c 

SIMPLIFIED TELEVISION CAMERA *P* 

SIMTV E 24 NICHOLS, G B 

SOLAR CONSTANT EXPERIMENT *P* 

SOLCON E 19 MCKEOWN, D 

SOLAR X-RAY EMISSION EXPERIMENT *P* 

SOLXEM E 08 WALKER# ABC. JR 

TRACKING AND DATA RELAY LINK EXPERIMENT *P* 

TOR E 28 PICKARD# R H 

VISIBLE RADIATION POLARIZATION EXPERIMENT *P* 

VRP E 20 SEKERA# 2 

WIDE-BxND REAL-TIME DATA TRANSMISSION EXPERIMENT *P* 

DATRAN E 29 KlESLINGf J 

WIND VELOCITY EXPERIMENT A# AVCS *P* 

AVCS 18A WOODRICK# N W 

WIND VELOCITY EXPERIMENT B# CAR *P* 

CAR E 18B WOODRICK • N W 


INDEXES 

INDEX 1, INSTRUMENTS AND EXPERIMENTS 

INDEX 2, ACRONYMS OR ABBREVIATIONS OF INSTRUMENT NAMES 
INDEX 5, PRINCIPAL INVESTIGATORS 

INDEX 4# ORGANIZATIONS WITH WHICH PRINCIPAL INVESTIGATORS 
ARE ASSOCIATED 

INDEX 5, ASSIGNED EXPERIMENT NUMBERS 
INDEX 6# SPACECRAFT 


xvi 


PAGF 

203 

204 

204 

205 

206 

207 

208 

209 

210 

211 

212 

213 

215 

217 

229 

239 

249 

257 

261 



SPACE APPLICATIONS 
INSTRUMENTATION SYSTEMS 

By R. A. Minzner and J. D. Oberholtzer 
Electronics Research Center 


SUMMARY 

A compendium of resumes of 158 instrument systems or experi- 
ments, of particular interest to space applications, is presented. 
Each resume exists in a standardized format, permitting entries 
for 26 administrative items and 39 scientific or engineering 
items. A Table of Contents shows that resumes are organized into 
forty groups determined by the forty spacecraft with which the 
instruments are associated. The resumes are followed by six dif- 
ferent cross indexes; each organized alphabetically according to 
one of the following catagories: Instrument Name, Acronym, Name 

of Principal Investigator, Name of Organization Employing the 
Principal Investigator, Assigned Experiment Number, and Spacecraft 
Name. The resumes are associated with a computerized Instrument 
Resume Search and Retrieval System (IRSARS) . 


INTRODUCTION 

This document presents an interim report on Project 160-44- 
02-28-25, the objective of which has been to maintain an up-to- 
date survey of instrument systems of particular interest in space 
applications, and primarily intended for unmanned spacecraft. 

The continuing objective has been realized to date by the prepara- 
tion of this compendium of standardized resumes for 158 specific 
systems. The systems described range from instruments (or experi- 
ments) which have already flown in orbiting spacecraft, to pro- 
posals for development projects. Each principal investigator, 
except any associated with instruments in the GEOS and ERTS satel- 
lites, and any recently appointed, has had the opportunity of 
reviewing some version of all resumes in which he is named. The 
set of resumes is preceded by an extensive Table of Contents; the 
resumes are followed by six different indexes. 

The set of resumes is divided into two major groups. The first 
group. Part I, contains resumes describing instruments (or experi- 
ments) which have been built and flown, or are being built and 
tested for specifically planned flights. This group includes the 
resumes of about 100 space applications instruments (or experiments) 
associated with approximately forty spacecraft. The group includes 
separate resumes for each of a number of nominally similar instru- 
ments in each of several spacecraft. Such apparent duplication is 
necessary because successive models of essentially the same 
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instrument for different spacecraft are rarely alike. (An exam- 
ple of an instrument that has several models is the Satellite 
Infrared Radiometer Spectrometer, SIRS, which is aboard Nimbus 3, 
and scheduled to fly on Nimbus D.) 

The second major group. Part II, contains those resumes for 
instruments (or experiments) which have been proposed but which 
have not been scheduled for flight in specific spacecraft, and 
for which production funds were not or have not yet been granted. 
The application instruments and experiments which were originally 
proposed for the Apollo program are included in this group. In a 
few instances, for proprietary reasons, the principal investigator 
has not released for general publication a resume listed in the 
Table of Contents and Indexes. In these cases, the indexing 
information has been retained for completeness, but the resume 
has been deleted so that the distribution of this document need 
not be limited. 

Each resume is printed as a single page, and is a photograph- 
ically reduced version of an original which was printed by a 
computer output device onto a special form. The form allows for 
sixty-five printed entries (ref. 1) , and represents a slight modi- 
fication of an earlier form having sixty-eight printed entries 
(ref. 2) . The information for each item in a resume, in accord- 
ance with its own specific format (ref. 2) had been entered into 
a computer input and storage system previously. A computer pro- 
gram named IRSARS (ref. 2 and 3) permits a search to be made with- 
in the stored information for those instruments having character- 
istics which comply with specific limits of conditions of any of 
thirty-seven of the entries. The selected resumes or part thereof 
may be printed by the computer output device. No provisions have 
been made in IRSARS for either computer storage or computer print- 
out of the diagrams called for in Item 66. Suitable diagrams have 
been collected for some of these resumes, but no attempt has been 
made to include any figures in this edition of the compendium. 

The Table of Contents preceding the two groups of resumes, 
and the six indexes which follow the resumes have some intrinsic 
interest. The Table of Contents shows that resumes have been 
organized into a number of sections named after the forty associ- 
ated spacecraft; these section names serve as an alphabetical 
index of these spacecraft. (A separate spacecraft listing is 
given in Index 6.) The names of the associated instruments (or 
experiments) are arranged alphabetically under each section name. 
Entries for similar instruments are each found under the appro- 
priate spacecraft-section name rather than being grouped together. 
Thus, for example, the Satellite Infrared Radiometer Spectrometer, 
SIRS, can be found listed under Nimbus 3 as well as under Nimbus 
D; the Filter Wedge Spectrometer (FWS) can be found listed under 
Nimbus D in the first group of resumes, as well as under Apollo 
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Applications in the proposal group. In addition to the instru- 
ment name, each entry of any section of the Table of Contents also 
includes an acronym (or an abbreviation for the instrument of 
experiment name) , any experiment numbers assigned by NASA Head- 
quarters , and the name of the principal investigator for that 
instrument (or experiment) . 

The six indexes following the resumes also have been pre- 
pared with auxiliary material. 

The first index is basically an alphabetical listing of the 
instrument (or experiment) names of the entire set of resumes 
(in contrast to the Table of Contents where the alphabetical list- 
ing was within sections separated according to spacecraft) . 
Otherwise this index has the same information as that contained 
in the Table of Contents. 

The second index is an alphabetically-arranged list of the 
names of the principal investigators. Each entry of this index 
also contains the organizational affiliation of the principal 
investigator, the acronym, the name of the spacecraft to which 
the instrument is assigned and, finally, any Headquarters-assigned 
experiment number. 

The third index is an alphabetically-arranged list of the 
acronyms for the instrument (or experiment) name. Each entry of 
this index also contains the name of the spacecraft with which 
the system is identified, any assigned experiment number, the 
name of the associated principal investigator and, finally, the 
name of the instrument (or experiment) . 

The fourth index is an alphabetically-arranged list of the 
names of organizations by which each of the respective principal 
investigators is employed. Each entry of this index also includes 
the name of the principal investigator, the acronym, and the name 
of the associated spacecraft. 

The fifth index is organized alphabetically and numerically 
according to a Headquarters-assigned experiment number. For exam- 
ple, the designation E01 was given to the Limb Radiance Experiment 
proposal for the Nimbus E satellite, and S040 was assigned to the 
proposal for the Dielectric Tape Camera System for an Apollo 
Applications spacecraft. Since only a few instruments have been 
assigned these numbers, this is a relatively small index. 

The sixth and final index is a simple alphabetical listing 
of spacecraft relevant to this document. The page number indi- 
cates the location of the beginning of the group of resumes des- 
cribing the instrument systems associated with each of these 
spacecraft. 


The information contained in this survey is believed to be 
accurate to January 1970. The future responsibility for the 
continuing work in this study will be assumed by: R. Drummond of 
Goddard Space Flight Center, Code 731, Greenbelt, Md. , Telephone 
301/982-6731. Corrections and suggestions for improving the 
resumes should be sent to Mr. Drummond. 

The authors wish to acknowledge the support of this work by 
Jules Lehmann in the Office of Space Science and Applications at 
NASA Headquarters, and would like to thank the staff at the IIT 
Research Institute who contributed to this volume, particularly, 
William Vest, Jerrold Miller, and Peter Bock. 
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TIONS. THE ANTENNA OSED IS A HECHANICALLY DESPUN PHASED ARRAY 
GIVING 15-18 DB OF GAIN. THE EFFECTIVE RADIATED POWER IS 830 

33. PHENOMENA OBSERVED 

TRANSHISS IONS FROM ATS GROJND STATIONS AT 6 GHZ 
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34. PRECISION AND ACCURACY 

POSITION TO bNE~MILE!TN~ DAYTIME: TWO BILES NIGHTTIME 
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34, PRECISION AND ACCURACY 

TRANSPONDER NOISE FIGURE 4.5 DB. BANDWIDTH 100 KHZ 







s 

kT) 

V— 


21 





22 


0, 0001 TO . 10000 FOOT- LA HB E R TS 

34. PRECISION AND ACCURACY 





23 




m 

h- 

< 


25 



o 

F 


sj« 


Irs 


\tq 

!H 


ISssi 

E - 1 5 


w < 

O; - 

iii 

Wllol 


.iM. 


n*l 


2 

O 







CN 




H 

< 







*■ 











■» 




X 







* 




til 







• *« CO 











® W H 




O 







'£ < 





c r, 






O'. H 




G 







«- F W 




> 

o 






»J X 




U 

3 






* « F 




n"r 

» 






«- E -< 





1- 






fN < IS 


cr 


c 

H 






CO o 


E- 



z 






X Cm 





O 






-2 X 





u 






o u F 


z 









^3 O « 


o 









1-3 O 











* O IS 





>< 






r- a w 


< 



cr 






in i a 


u 



F 






«- u 


K- 



&J 






1 W «S 





y: 






00 Ft Eh 


z 



w 






NO C 





►J 






to o 


c: 


> 

w 






. a= 


H 



H 






O O -) 




> 







2 H < 


4. 


o 

w 






F U 


rn 


o 

E 






M < M 


1 


cc i 

M 






CO U 25 


q 


< 

F 






•£ w as 





►J 





I 

W J u 




< ' 

< 






J CL B f 


; 


Q 

W| 






W 0-1 H CO 


c4 


6 

ee 






« < NO 

1 — O' 


j 









« 25 *~ 











O < * 











1 t-4 * * 


lh 









to cu * u 


H 









0-t • Dm 


*d 






c 



< how 






W 

H 





z s: o 






z 


<< 



% M 


3 




tu 





H r % «. 


n 






s 



H Cu H X 

w 







— 



NC O i-3 

* 

in 




~ 


■ 



U M • 


d3 




□ 

o 


Q , 
2 ! 



CO W CO u 

< 

5 

H 







■i , 



to > as w 


d 





a: 


0> i 



DJ DO {U CO 

a: 

X 



o 


> 


Hi 


2 

BOW 

_» 

w 





X 


O ] 


o 

CL) ca % 

< 

1 

rn 


< 


ui 


H 


z 

F O *= 

y 

fid 

? 


tt 


2 


2 


£ 

*E U < 

tr 

3 

< 


■m 




< 


iu 

to w * m 

o 

V— 


d 




-J 


> 1 


u. 

<ooc 

VJ 

vJ 

5 


< 

u 


JU 




X 

Z o Cm O 

X 

ad 

~ 



«£ 


< 




_ 05 10 03 


H 

o 


2 


s 

Z 

_3j 


i 

r- Qj CD CD 

to 

ID 






26 




lO 

t- 

a: 

Ll) 


27 










M 

' 



or, 





z 








~ 










G 




W 


z 


Q 

9 


















*C 




EF 


o 


W 



















05 




6- 

u. 

E 


in 

> 





» 






z 



w 




O 




F-t 




s 

cc 





c 






< 



a 




o 




E 


rsi 



UJ 





X 









X 




05 




in 


«— 


c 

m 





w 






7 



H 




H 




z 

r> 



z 

O 





X 

















oC 




M 


Q 




o 






U 



H 




05 




cc 


in 


G 

o 

Z 


«! 








UJ 





w 






p-t 

cc 

H 


FI 

> 

»« 


G 


X 


# 




5 



< 


Q 

7. 







H 


W 

o 

E 




-t 


CO 




i- 





X 

x 




* 


< 


M 

*’ 

E 


X 


W 






r-' 



s: 


H 


u 




05 




X 

3 

o 


w 




cr> 




i. 



z 


M 


z 




K 




in 


u 


X 













H 

Z 

X 




O 

< 

m 








r- 






z 



o 


X 


to 




05 



(3 

u 

Jj" 



in 








o 



o 


< 

o 

1 




O 




H 


o 


H 


X 


in 




5- 



in 



z 

z 




U 

Ci 


0 

E-< 




Ft 


H 


Ft 









E 


S3 




X 





bZ 




X 


iw 


X 







E 


a 

in 

in 




05 

a: 

in 

— 

Z 




X 




o 




CO 



o 




- _ 






H 

CO 

u 




o 




X 




rr 



x 


o 






* 

o 

E- 

«c 


X 




X 


w 







X 


o 


05 





v 

C 

CD 

E 


X 


cf 


X 


X 









to 






in 






H 




X 






C£ 



E 



FI 




u 

u 

2 


u. 



X 




c 


X 




F 



a 


E 






FH 


tjp 




E 


X 


X 


c 




u 





o 


U 




z 

01 

MD 

•t 



w 


o 


o 


u 




fl_ 



o 


cc 


05 




O 

£ 


(T 1 ^ 



f5 




o 


Ft 





< 


o 


X 


H 




0J 





UJ *± 



W 


w 


E-* 


z 





z 





3 

U 




H 

tr 

in 




H 


o 


O 


X 









w 






U 





n 























o 










< 

X 


z 

F 





W 

g 

H 

- 


G 


X 


X 


w 





a 

w 

cc 


Ft 

3 ; 

Q 




X 

cl 

c 



X 

w 


w 




H 





o 



_3 


W 




w 

UJ 

X 



































03 

z 

E 


J 

; ! 

E 





< 1 




F 

«c 


ft 


rt 


• 





O' 

x 

x 

3 

o 

cr 

2 


> 






+ 

cc 

o 



< 

FI 




X 


> 





O 

z 

o 

H 






G 

> 
< ; 

m 

h 


O 

X 

a 


ON 


H 

u 


H 

Q 






13 

O 

F 

3 

05 

w 






rtC 



d“- 







w 








oi 







w 

3 . 


3« 



z 


G 


X 


10 





o 

n 


3 

cu 






X 


^it 

Z f-i 



o 


X 


in 











1U 















m 


O 

O 

co 


F 







X 




M 


in 


i 


Ft 





cc 


□J 

H 

< 





< 



ID 



H 


< 


H 


z 







G 

cr 

M 

W 

cr 





X 




J 


c 


X 

w 

H 







o 


3 

o 





w 


u 

"ttJ 

td 


X 

« | 

Z 

o 

X 


X 




1 




< 

X 

? 1 





E 



y ^ 

> 


® 

H 


X 


H 







10 

F 


F 





< 



F c 

H| 


M 

2 ! 

w 


E X 


U 








< 

o 

Z 


(0 



u 


o 

|£ 

Hi 



5 

m 

F 

H 


X 




1 



t— 

W 

o 

o 


F 





• 


H 


0t\ 

X 

2 

Z H 


X 

<0 






r- 


r— 

°- 


UJ 




3 

m 

5w 

in 


u 

cc 

o 


O H 


X 






























S j 

h 



~ 

o 

C 

_5_J 

. _ 





O 



w 


H 

5 

o 

X 

O 

H m 


o 

< 

2 


— 






w 






X 




in 


X 

w 

< 

x «e 


« 





1 

LO 

5 

X 

CQ 

3 

o 

o 

< 


3 

a 


.CO 

w 

E 

J_ 


Oil 

— 

z 

0 

O: 

M 

X 

> 

X 


X X 

o < 

CO 

H 

tn 

oc 

J 




_J 

r- 

> 



CM 



rr 


z 

< 


ra 

'^i 



G 

i£ 

w 


in u 

u 

«: 

< 


ro 


u 

o 

o 
a | 

in 

cr 

•t 

o 

o 

< 


j 

< 


I 

Cl- 

u 

> 

F 

X 

o 

F3 

o 

a Q: 

rr 


< 

rc 

ca 

X; 

1 

Z 

F 

UJ 

H 

» 

z 

< 

z 

<- 

X 

X X 
>< 

z 

ill 

q: 

UJ 

< 

U 

cr 

O 


< 

cr 





3 

o 

0 





X 


rn 

ir 


3 

Ft: 

3 

H 

> 

X z 

u. 

X 

CJl 




CL 

CO 


“■ 


O 

H 

< 

: 

5 


CL 


8 

X 

5 

*” 

2 


< 

o 

o 

*’ 

r. 

o 

< 

O O 
H H 

cr 


X 


Q 


n 


CO 1 

L?j 


s 

i 

S 


1 . 



m 

? 


’ V 


1- 

Z; 

CO 



X H 

5 


Id 


g 




28 












< 

to 

to 

LU 


29 



» r Eh I 
I W O Qi 

i a - ms to 



< o 

i w o i 

i n a (n 

: W 55 

I 2 DO < 

s M 0 » H 

: w tn X 

i w K w ffl • 

O M to 

> «s W C U I 

1 KHtOWL 

so a to 

« E-« to «*j in 

-wwcBon 

K H O (N 

s os o «• 

O H • Oh 

S 6m U a 55 o 

; H w M 

: q cu to {m 

M *0 O U 

> to BE 03 03 SB 

1WMMKW 

) W W to © 

< U SB X M Ol 

I O Eh hJ J M 

3 OS w a 05 

1 On as «* S3 Cm 

: U o 

to U M u < 

1 w W 05 (J 

• to f- < H 

- 03 U «J 

COUU 

I < <- ,J CO U 

;k w a 

k k a H 

s O w •« H 

1 (U CO U -fi 

3 a *4 CCS 

- M •< O to « 

5 *J > H 03 cu 

03 03 O 

1 O W K © 

3 O EH U H 03 

h in a •< u w 

h h ae m EH 

3 W H Oi H 

: i e H 

) H D h(N o 

BNfn(0 

a * h o a 

N 2 03 Cu «t 

3 a m «e o « 

U8Eh- h 

2 -3 

in -c a os a 

a » a w 0 h 

3 <N '• H PS 

3 VO to H 

: u OS 03 It 

C Ou w O C «! 

; O to Dm H a 




















ol 


v/> 

kD 

UJ 


31 





32 








cn 

< 

</> 

U) 

Ui 


33 





34 








35 










< 1 - 

< 

<n 

UJ 


37 




a »u3 
3 qio 


vo O o i 


vj ai 


©| N 

cq 2 

3 o 

11 

oh 


S 


to 

u 

H 

as 

o 

X 

H 

U 

w m 

X t 

x > 


m 


ot&xi 

M: 


a* 


= I 
O to 
O 

as R 

o 

H W W 

r ns rc 
rtHh 
*3 

K D 
0 = 0 
X © 

= o X 
H OS H 
■4 H 

x -s 
E < H 
HWffl 

r x *e 

X <4 X 
*4 *4 

W W u 

x o 

03 = 

X «4 H 
R X < 

M R 
* 4 = 

M 

to « «a 

R X E 
tO > I 
H O X 
O 03 

o in < 

•-3 = 0 

o o = 

03 M o 
OH U 
X H W 
H Q tO * 
X = * S3 
E O # W 
U * EH 
X » tO 
G X Z X 
M X O CO 
> ts H 

O Eh H bo 

02 < «c H 
X X R H 

* to 1-4 

0 *4 
H Q O M 

1 = = H 
>4 -a h «a 

03 > tO 

-COM 

z n w < 
W O U to 
as )j w cn 
a u as w 


1 



4 










1 








" 





e 


i 




% 




1 

X 


R 

X 



1 

z 








-4 


w 

X 

to 


to 

o 



X 

X 

1 

© 

X 

1 


X 

H 








O 


H 

H 

X 


U 

X 


1 

© 

X 

U 

X 

-a 

X 


X 

X 











H 

X 

w 

X 

E 

X 

U 

Q 


M 

X 

X 

z 

R 


R 








H 

© 

<4 

* 

03 

X 

to 

X 

o 

H 


X 

X 


X 

-a 

X 

<c 

*-H 








x 

z 



© 

H 


-a 


X 

« 

X 


X 

1 

« 

-a 


a 








«s 

< 

to 

to 

W 


in 

X 



to 

z 

X 

X 

►J 

R 


Q 











x 

z 

o 

O 

• 

o 



L> 

H 

z 

R 

< 


z 

Z 

X 








= 

rg 

ISJ 

w 


H 

in 

o 

H 

*C 

X 

k4 

H 


u 

r> 


-a 

M 







X 

o 


w 

X 

O 



X 

o 

© 

to 


X 

« 

o 

R 










-4 

U 

© 

X 


CD 

X 

H 

X 

H 

H 


X 

1 

be 

X 


• 

% H 







X 

H 

Z 

H 

w 

r- 

««a 

X 



U 

o 

© 

o 

U 


R 

X 

X 

X 







© 

O 

rt 

H 

> 


u4 

X 

to 

*c 

«; 

o 

O 

o 

-a 

* 

R 

X 

X 

-a 



P3 





H 


D 

M 

© 

D 

> 

H 



(N 

X 

X 

X 

z 

-a 

H 

> 

X 



OJ 




X 

> 



H 

w 

U 

X 


X 

X 




R 

-a 

a 

X 

H L> 



c 




O 



C 

O 

R 

M 


E 

O 

X 

Z 

R 

z 


u 

1 

X 

X 

X 



0£ 





X 

to 

X 

w 

z 

Q 

X 

X 

X 

H 

o 

*4 

>4 

R 

X 

in 

•4 

u u 



♦< 




X 

u 

X 

W 

n 

X 

Z 

u 




M 



M 

1 


u 

X 

-a 







X 

Z 

X 

E 

ca 

O 

cu 

Z 

to 

to 

• 

CO 

Q 

o 

© 

© 

O 


X 

X 







X 

H 

X 

<4 

O 

sc 

Oj 

o 

s 

o 

H 

X 

X 

z 

X 

•J 

a 

X 


to 



cc 




> 

1 

H 

O 



X 


to 

X 

X 

H 

Z 

H 

o 

© 

R 

X 

Ik 




c 




X 

T— 

z 


<x> 

w 

M 

a 


to 

© 

E 

z 

o 


X 


E 

-4 

X 







X 



X 

* 

X 

X 

m 

X 


W 

to 

«4 

© 

X 


• 

I 

Z 

X 



E 





X 

a 

u 

r- 

4 


c 

X 

o 

•-4 

z 

U 

© 

X 

* 

X 

in 

z 

R 



3E 




O 

«a 

z 

*A 

V 


Q 

a 

H 

in 

5M 

«c 

10 

o 

R 

X 

X 

t 

X 









O 

<4 

X 

X 

to 

Z 

z 


m 

< 

X 


X 


1 

© 

R 

R 

z 








H 



ft 4 

*3 

a 

• 


O 

R 

X 

X 

o 

X 

X 

m 

Z 

X 







ti 

H 

X 

• 

W « 


o 

z 

6H 



M 


R 

X 

o 

f— 

*a 

X 







U 

= 


v£) 

-4 

W 

H 

o 

X 

X 

X 

X 


Q 


» 

X 



a 



Q 




X 

X 

to 


O 

E 

X 


b£ 

X 

M 

X 

z 

X 

X 

R 

X 

*4 

X 




pi 




M 

a 

O 

Q 

Z 

4 

<*« 

s 

<4 

> 


R 

o 

R 

< 


w 


R 

to 



0. 




N 

H 

x 

Z 

4 u 

X 

X 

H 

w to 


u 

R 

u4 

X 


© 

< 

X 


* 

; OJ 




to 


H 

<4 

I 


L> 

H 



H 

Q 

H 

w 

© 

o 

u 

Z 

H 

X 



*4 




X 

O 



x 

o 

w 

u 

X 

X 


z 

© 

E 

U 

X 

X 

H 

X 

a 







X 

at 


(N 

© 

a 

U 

X 

X 

X X 

*4 

H 

X 

H 

w 

X 

O 

X 

R 



X 




© 

H 

= 


H H 

< 

X 

<J 

D H 


> 

z 

G 

R 

E 

H 

o 

U 



Oj 




z 


O 

4 

a 


X 

H 


H H 

to 


*4 

Z 


t 

> 

X 

H 







<4 

X 


to 


w 

to 

Q 

to 

U 

o 

X 

X 

X 

© 

in 

O 

X 

X 



to 


r 


U 

O 

z 

to 

u X 



X 

M •-? 

X 

X 

R 

X 

X 

• 

X 

X 




X 


ii 


1 


at 

w 

M 

H 

X 

H 

X 

X X 

to 

R 


X 

M 


X 

<4 

X 



X 


in 


R 

o 

O 


W 


X 

= 

X 


H 



X 

X 

X 




X 



© 


fN 


O 

Z 

•-3 

= 

X 

• 

H 

H 

Eh 

«a 


X 

O 

X 

X 

M 

-a 

X 

z 

X 



R 




O 

w 

X 

o 

o 

X 


O 

U 


X 


o 

*4 


© 


u 

■4 

X 



<4 


X 


X 

H 



64 

X 

X 

X 

H 

H 


to 

M 

Z 

X 

o 

X 

-4 


R 



X 


o 



to 

H 

= 

Q r- 

o 


X 

H 

X 

X 

X 

tD 

X 

E 

O 

X 

X 




X 


z 


X 

H 

to 

a 

1 

* 


s 


E 

X 

X 

X 

H 

X 


X 


R 

X 





■4 

' 

• 

to 

X 

o 

oo in 

X 

X 

X 

tO H 

H 

X 

X 

M 

< 


k 

H 

> 

X 


z 


X 

o 

o 

= 

H 

X 

o 


© 

X 

E 

z 


D 



u4 


D 

G 

a 

w 

ts 

_ 

H 



< 


O 


Du 

*— 

Du 

M 

H 

H 

«c 

X 

o< « 

X 


X 

X 

X 


X 

X 

UJ 

<4 

LU 

64 

DC 

R 

u 

O 



O 

to 


H 

X 

X 

X 

X 

X 

X 

M 

R 

X 

z 

u 

<1 

> 

X 

a 

X 

3 

u 

*4 


to 

S' 

* 



O 


H H 

X 

R 

R 

-a 


X 

o 

o 

X X 

cr 

X 

2 

<j 

© 

o 


u 

X 

X 

U 

X 

X 

to 

X 


X 


R 


U 

© 

© 


H 

X 


w 

X 

DC 

R 

< 

X 

E 4 

X 

H 

H 

X 


u 

q a 

o 

•4 

Q 

X 

X 

© 

X 

R 


z 

ta 

R 


L) 

o 

a 

w 


4 

H O 

H 


H 

X 


X 

X 

X 


N 

© 

aa 

•4 

z o 

O 


2 

H 

z 


H W 

= 

Or 

= 


CO 

X 


% 

w 


< 

c 

W 

-a 

<4 

R 

«a 

*- 

< 

Q 


X 

4 

o 

to 

-a 

o 

O 

W 

= 

M 

a 


to 


X 


R 

X 



X 

u 


ui 

Z 

5 


z 

ro 

X 

at 

H 

= 

<-4 

o 

XI 


X X 

•4 

H 


H 

H 

X 

X 



1- 

5 

0€ 

tu 

u 

O' 


to 


H 

H 



<4 

c$ 


X 

R 

X 

O 

a 

R 

X 

X 

© 

X tr 

-O. 


O' 

H 

CD 

X 


% 

*4 

X 


EH 


as 

-a © 


R 

z 


© 

R 

X 

Z 

X 

K* 

2 

© 

Vi 

E 

o 

o 

to 

to 

0 

1 

«C 

X 

Z 

H 

R 

H 

X 


O X 


R 

I-* 

© 

© 

c 


a 

< 

<4 

111 


w 

<4 

X 

4 u 

< 

w 

X 


U 

X 

W 

u 

X 

X 

© 

R 

o 

X 

c 

X 

Q. 

O 

5 

Z 

a. 

z 

X X 

X 

x 

o 

X 

X 

o 

O M D 

X 

« o 

X 

X 

H 

X 

O CJ 


X 

. 1 

X 


N 

* 

w o 

O Oh 


to © 

H & 

R 

M 

X R 

R 

X 

E 

o 

u< 

%_ 

u 

[Sj 

Lb 


to 


38 




lTi 

< 

iS) 

<S) 

UJ 


39 





40 








LU 


m 

UJ 


£ 

X 

►— 

«/» 

Z 



o 

Z 

X 

UJ 



0005 






E-* 

X 

15 

H 



2 

P 



rf 



O' 

v£> 

S 

o 





« 

X 



O 

< 



2 

> 

z 

Qi 

5“ 


m 

CT' 

tD 

A 



H 

< 

H 

« 

H 

IT, 


3- 

ID 

LU 

*J 



(L 

Ch 

© 

55 

UJ □ 

V 


z 


rf 

Pu 

Ul 

2 

1 

f— 

r~ 

vO 

N 


< 

cc * 

J- 

0 

i 

VO 

o 

X 


o 


0 

I 


Is 






J 

CO 

o 

VO 

j 

UJ 

h- 


5° 


in 

7 

JJ 

o 

z 





t- 


J <o 


* 

o 

n 



o 





CO 

H~ 




a 



H 

< 

<r 

V) 

z F- 






se 

H 

to 



1( - START 
DATE 


u 

o 



z 

M 

tn 

35 

o 

u 

tn 

M 

3 

X 

o 

in 

w 

C3 

<3 

sc 

5hh 
Q Z h* 

< UJ UJ 
(J HO 
UJ ^ 3 






o 

o 

© 



CC 

m 


2 

u 



uIt 

OL CC 

» < 3 

Q UJ M 

z < 
<£s 

>UJ 

“Uu 

£59 

<Occ 

zf g 

O Q 5 


tED RADIOMETER 



z 

0 

j- 

< 

N 

Z 

< 

3 

X 

O 

►« 

E-* 

M 

tn 

05 

w 

Z 

o 

p 

< 

N 

z 

< 

o 


D 

Z 

X 

o 

z 

X 

« 

< 

-1 

■*" 


> 

u 

z 

« 

tn 

to 

w 

N 

Z 

o 

p 

< 

u 

o 

_i 

U jU 

< UJ 
_l 

< 




u 

cc 

o 

i» 

H 

50 

© 

cc 

o 


cc 

1 

0 

< 

u 

tn 

M 

Z 


X 

M 

tn 

X 

O 

u 

tn 

H 

3 

X 

O 

O 

< 

Z 


1 

S 

M 

6 h 

D 

© 

O 

© 

x 

« 

A 

O 

© 



cc 

o 

*- 

< 

o 

UJ 

> 

g 

• 

05 

* 

E- 

as 

x 

H 

43 

cu 

! 

c 

o 

1 - 

< 

! 

13. CONTRACT NUMB 



j 



UJ 

J 

H 

1 - 

z 

0 

o 

UJ 
-J 
t“ 1 

P 


z 

-J 

< 

A 

u 

z 

E 

a ; 

« 

o 

UJ 

> 

z 

6 j 
O ; 

1 

h 

u 

< LU 

tLO* 

1 


18. MONITOR 


cc 

o 

Q 

z 

> 

fn 

H 

in 

05 

cu 

> 

M 

X 

© 


j 

u 

z 

to 

A 

< 

CC 

o 

UJ 

o 

< 

A 

W 

iji 

ID 

*« 

to 

to 

X 


X 

C 

E 

D 

© 

o 

tn 

J 26 . INSTRUMENT TYPE 

05 

i 

§ 

i-4 

W 

-3 

a 

to! 

M 

> 

N 

05 

M 

X 

e-v 

C 

© 

CU 

1 

© 

X 

• 

05 

64 

e 

c 

o 

H 

a 

-t 

05 

| 28. APPLICATION 

H 

W 

c 


U 

H 

i 

z 

W 





i 








X 

w 



3*5 



EH 





X 

o 

X 



u 


X 


Q 


to 


a 


o 

03 

i 


tn 

w 


M 





CL 

H 

Eh 



H 

< 


• 

X 

to 

M 

i 

w 

IT 

H 

X 

w 


H 

X 








H 




w 


X 


<5 

X 

O 

X 

a 

Eh I 

Eh 

4C 

« 

<43 

Q 

rt 


a 





05 

< 




rt 

o 

o 

> 




■43 

w 

X X 

C 

X 





15 

o 





CD 


(N 

1 


X 

X 


o 

5M 

X 

X 

X 

> 

W X 

M 


X 

O 

X 

tn 

X 

« 


V 



O 

w 

W 

X 



■«: 

X 

X 

X 

X 

© 

W 

o 

< 

© 

X 

tn 

Eh 

Eh 

CO 

© 

X 


CO 



w 

05 




rvj 


N 


X 

© 


to 

X 

X x 

<< 

X 

X 


O 

w 




w 



15 


a 

03 



% 

H 

1*3 

<£. 

Eh 



X 

X 

« 

X 

X 

X 

© 


O 

3H 


X 




W 

X 

<< 


O 

> 

X 

w 


C 

X 

w 


5c: H 


X 

Eh 

© 


w 

CO 

m3 


Oj 



w 

X 

«*3 

W 



O 

M 

1=3 « 

X 

o 

X 

X 

u 

X 

to 


© 

• 

a 


X 


tr 



X 





X 

X 

X 


X 

X 


iC 

X 

«s x 

> 

w 


X 

X 

O 


> 


c 



Eh 


X 

w 


w 


H 

o 

X 

X 

X 


< 

x o 

43 

fcM 

X 

u 

o 

H 

Q 

M 


a 




O 

X 

X 



o 

X 

r- 

Eh 

K 

U 

CO 


X 

3 


C5 

X 

H 

Q 

X 

EH 


H 



j— 

X 

tn 

Eh 


o 

w 


w 


X 

<43 

X 

tn 

so 


w 

X 

w 

Eh 

C 

R 

43 


43 




< 




w 

C=3 

o 


X 

Eh 

X 

X 

w 

X © 

15 

X 

< 


40 

CO 

5S 

H 


V 





w 



o 


Eh 

X 

to 


X 

© 

tn 

O tn 

X 

Eh 

X 

© 

w 


© 

© 


a: 




X 

X 

m 


H 

o 


O 

w 

X 

© 

Eh 

X 


O 



X 

Q 

JT 

O 

4J 


£h 



| f 

H 

H 



> 

X 

Q 

M 

a 

tn 

tn 

< 

O 

sc x 

X 

X 

X 

«3 

< 


a 

X 


X 



to 

« 


X 


H 

r“ 

m3 

Eh 


H 


X 

X 

© X 


H 

o 


03 

Eh 




4 



X 

c 

3D 

O 


O 


W 

*C 

sc 

a 

X 

X 

in 

X *H 

© 


X 

X 


< 

w 

Q 


o: 



H 

w 

O 

M 




M 

M 

© 


u 

X 

X 

H 

X 

Eh 

o 

Fh 

X 

a 

X 

X 





X 


« 

H 


tn 


X 

o 

X 

w 

<43 

X 

« 

« O 

Eh 

c; 

H 

X 

< 

EH 

4C 

41 


X 



M 

P4 

fcu 



M 

X 

tn 

«*! 

M 

© 

X 

X 


© H 

< 

w 

X 

< 

X 





X 



r 

X 


H 



Eh 


X 

M3 

Eh 


Eh 

X 

X 

M 

X 


w 

o 

O 

w 

H 


H 



X 

E-* 

3m 

O 


% 

H 

X 


© 


X 


rtj 

<* © 

o 

X 

o 


tn 

tn 

H 

© 





x 


O 

< 


X 

3 

X 

X 

X 

» 

X 

X 

X 

X 

-4 

X 

n 

X 



X 

© 





H 

C 

X 

« 


w 


o 

«d 

< 

tn 

EH 

X 

Eh 

© o 

X 

X 


X 

© 

tn 

© 

43 


© 



W 

O 

u 



H 

X 

u 

X 


Eh 


o 

t; 

X X 

X 


o 

EH 

w 

X 


a 





a 

w 

X 

on 


to 

X 


o 

X 

X 

X 

u 

X 

tsj tn 

05 

tn 

Eh 


Eh 

w 

X 

X 


Q 




X 

w 

< 


3m 

H 

< 3 

to 

H 

D 

O 


X 

M X 


X 


wa 

U 

£h 

U 

X 


© 



z 



»4 


X 

W 



© 

O 


X 

tn 

© 05 

Q 

in 

r* 

o 

X 

X 

© 

X 


H 



H 

O 

o 

O 



X 

O 

6* 

EH 

X 

Q 

© 


o 

X 

M 


X 

X 

a 

© 

Eh 


Uj 




w 

X 

tn 


X 

o 

X 

u 



X 

EH 

o 

X X 

41 

© 

X 

X 

X 

o 




w 



O 

H 

w 



w 

w 

H 

X 

<«3 

tn 

H 


3 

«C X 



X 


X 

w 

o 

© 


© 



H 

< 

c 

0u 


Eh 

Q 

tM 

X 


Eh 

X 

o 

H 

H 

A 

X 

Eh 

OH 

X 

© 

3 

X 


X 



< 

H 

o 

o 


w 

< 

o 

M 

tn 

H 

o 

X 


X 3 

05 

o 


15 


4t 

EH 

Eh 


w 




Q 

o 



X 

X 

m3 

a 

H 


o 

<< 

# 

O 

40 

m 

X 

os 

© 

X 


43 


05, 



O 


X 

o 


o 


X 



X 

X 


Q 

X 

X 

X 

H 

X 

X 


t 

© 





fr4 

X 

w 

X 


H 

w 

Z3 

o 

X 

o 


tn 

X 

X u 

o 

w 


X 

45 

a 

H 

o 


q 






M 


a 

H 

W 

EH 

O 

X 

tn 

X 

Q 

in «c 

tn 

tn 

X 

X 


Eh 

X 

© 


a 



< 

X 

o 

X 


< 




tn 

X 

X 

X 

at 

© X 



O 


Eh 

O 

© 

H 


4J 




o 

H 

U 


X 

m3 

X 

X 

X 


o 

© 

O 

X 

&H 

JC 

H 

© 

U 

© 







-6 

05 


Eh 



X 

X 

© 

X 

a 

Eh 

£H 

U 

x X 

u 

© 

EH 

X 

X 


4J 

e- 


ai 



O 

W 

H 

Eh 


w 


EH 

a 

tn 

X 

tn 

< 

X 

X to 

X 

X 

<43 

EH 

X 

a 


s 


o 




X 

t£ 

«S • 

z 

H 


X 



Eh 

H 

X 

X 

EH 

X 

M 

H 

•4 

M 

Eh 

X 

« 


a 



05 

w 

X 

u x 

o 

•43 

< 

sc 

w 

X 

<43 

X 

M 


O 

H 

SC 

© 

W 

© 

H 

Eh 



X 



W 


w 

to w 

p 

m3 

►4 

o 

in 

o 

m3 

X 

Qj 

Q 

>* X 

© 

© 

< 

© 


3 

K 

u 

Q 




X 

X 

X 

H 

< 

X 

X 

H 

X 

< 

O 

X 

X 

X 

© EH 


X 

X 

< 

X 


© 

V 

UJ 

Q 

UJ 


(H 

o 

M 

a tn 

cc 



a 

o 

X 

tn 

X 

X 

«3 

X 

» 

< 


ca 

a 

Q 

a 

© 

> 

X 

O 


«« 



X X 

A 

Eh 

< 


X 


M 

Eh 

EH 


tn h 

M 


« 


Eh 

X 

E 


X 

Em 

z 


O 

X 

in 

< tn 

o 

< 


X 

a 

X 




a 

X <4! 

41 

Q 

H 

X 


tn 

o 

X 

in 

4] 

tt 



o 

H 


A 

l4 

•* 


o 

Cm 

fN 

15 

X 

tn x 

X 

X 


a 

X 

D 

u 

a 

CO 

H 



o 

H 

X 

X M 

0 

X 

to 

X 

X 


m3 


X 

tn 

H 

o 

fr3 

© 

Eh 

X 



EH 

0 

© 

z 



fr< 

e-< 

o X 

s 


EH 

EH 


EH 

X 

X 

H 

X 

a x 

in 

M 

m 


X 

« 

o 


< 

< 



1 

o 


M W 

_l 

<3 

X 

<43 

tM 

X 

> 

© 

tn 

X 

u 


O 

o 

O 

15 

X 

frn 

a 

m 

as 

2 


>1 

X 

Cu, 

H X 

A 

tn 

X 

X 

X 

< 

H 


© 

tn 

X 4C 

Q 

o 

tn 

EH 

X 

43 


o 

5 


c 


05 

M 

o 

U CL 

u 

tn 

X 

X 

AS 

X 

Eh 

a 

o 


X X 

X 

X 

n 


© 


© 


0 

lx 

D 


<3 

X 


w tn 

z 

M 

o 



« 

<4 

w 

X 

H 

|H © 

Eh 

< 

< 

Q 


© 

X 

EH 

z 

15 



K 

H 

cu 

h4 O 

£ 


X 

H 

X 


H 

a 


X 

a 



a 

a 

X 

© 

05 

UJ 

X 

<t 


H 

tn 

M 

Oh E 

A 

X 

s 

< 

> 

X 

X 

X 

w 

03 X 

X 

H 

o 

o 

CL j 

X 

<< 

A 

X 

5 


a 

M 

X 

W EH 


to 

o 

X 

o 

X 

*e 

w 

s 

H 

o a 

X 

a 

D 

X 

w 

Oh 

X 

CU 


a 



cu 

© 

X 

X <3 

o 

H 

o 

X 

sc 

Eh 

« 

tn 

IH 

<1 

X EH 

X 

€h 

© 

a 

a 

fr- 

so 

43 

S 

X 

ri 



41 


PRECISION AND ACCURACY 




*0 

<£ 

<n 

\n 

uj 


43 





44 



r^ 

< 

co 

CO 

LU 


45 





46 






47 







vA 

O') 

Ui 


49 





50 










< 

to 

l±J 


51 






0 

z 

0. 

X 


s 

j- 

o 

o 


1 




m3 

CU 



5 

i 

I 

CJ 

sc 

P 




^NGLE 

BY 



LU 


in 









i- 









« 



«T> 


VO 

r-' 

in 

i 



cn 

D 

O 



Q 

< 

i 






I 

W CB 
Q W 
M > * 



5 

> 

z 


S" 

V 

o 




h 

< 

h 

to 

fr* 


-=T 

in 

UJ 

-J 

1 








a: 

O 

55 

uiO 

\ 

ui 

7 

z 


5* 

X 

UJ 

2 

i 

K 

cr> 






^ 0 # 



< 

'< 



0 

1 

CO 

0 

X 


L 


i 

-a- 

2< 
-1 D 

V 

CN 

O 






o ci in 







J 

1 

!j 


3° 


UJ 

1 







coo 

KJH 

out-* 


z 





t- 

o 

n 



|_1 



o 

ro 




o 

< 




o 





CO 

- 




* 




M 


<T, 

< 

in 

in 

w 


in h 
k - in 
X X 
Eh Eh < 
« O 


1- 

< 

cc 

£ 

z pc 






03 

cu 

Eh 

as 

s 



-2 

\L 


1 





a 

H 

> 

UJ 

o 

< 

CL 

to 


UJ 

£2 















Q 

CN 


M W 

o 

«*J Oj eh 
Eh O - 

< in 

o in w 

M X 
lJ X D 
<DE 
U E U 
HUH 
15 H X 

o a . 

H > 

O * H 
X o 
o h a 

WWW 
Eh H O 
pa > X 

X « o 
H U 
MUX 
O Eh X 
H M 

> X X 

0 o 0 j 
X H 

O* Eh 15 
a x 

O H H 
HOE 

1 Eh 
HUH 

xx« 

«a i in 
«'» * 
H 15 « 
M H X 
P* X Eh 

s 

D 

QZI- 
<r ui uj 






H 



5 

cn 

5 





r: 


M 

Eh 




Ui 

X 

►— 

z 

UJ 

S 

3 

oc- 

»— 

ui 

<“o 

m 

< DC 5 

» to uj' 

Hoo 
^z9 
<S E 
zg“ 
oG i 

cc UJ < 


B 

cu 

EH 

in 

» 

in 

< 

« 

(U 

» 

< 

u 

sc 

o 

o 

H 

Q 

Hi 

► 



z 

0 

P 

< 

N 

Z 

< 


z 

o 

p 

< 

N 

Z 

< 

o 


5 

z 

X 

0 
z 

1 

< 

-I 

V 


> 

u 

z 

< 

in 

cn 

X 

V 

9 

as 

o 

Eh 

CU 

U 

as 

w 

03 

x 


►4 

0 
in 
cu 
03 

1 

X 

15 

M 

X 

pa 

-4 

15 

as 




Z 

UJ _l u 

< UJ 
_i 

< 




O 

CC 

0 

oc 

O 


a: 


o 

< 

cn 

w 

* 








o 

5 

z 





as 

o 

» 

• 

EH 

<w 

* 

tz 

o 

I- 

< 


0 



u 


i 

» 

i 

r 

c 

g 


i 

M 

O 

H 

* 

X 

U 

as 

V 

z 





Ui 

-1 

H 

P 

O 

cu 

u 

SB 

■< 

► 

O 

MS 

1- 
z 
0 
o 
w : 
-1 ! 

H 


z 

< 

CL 

U 

z 

5 

fL 

as 

w 

M 

03 

03 

O 

o 

H 

to 

UJ 

> 

z 

6 

u 


i- 

<LU 

a o. 

zt- 

0 

u 



* 

03 

« 

r» 

o 

m 3 

15 


■ii 

5 

B 

* 


03 

W 

u 

5 

28. APPUCATIO 

in 

03 

W 

• 

EH 

W l 

UJ 

to 

o 

a. 
X 
3 1 

CL 

d 

r> 











X 

<c 

1 

in 



m 











6h 

tn 





O 

X 

o 

«c 

a 


*c 



-d 







in 

X 

Eh 






X 

X 

X 

z 

1 



cu 

X 







» 

«c 

in 

• 


CU 


X 

X 

X 


o 

CU 

cu 


u 

CO 

a 






CD | 

X 

H 

z 

cu 

X 

c 


< 


z 

u 

X 

3E O 

< 

S3 

z 






JC H 

u 

cn 

o 

X 

a 


15 

u 

in 

O 

cu 

u 

< 

Eh 

X 


O 






H X 

w 

X 

H 

E- 

Eh 

tn 

X 


t-H 

U 

to 

z 

M 

X 

Fh 

u 

CJ 




in 


X H 

u 

o 

Eh 


U 

H 

CU 

w 


H 


H 

X. 

H 



cu 




U 


m 

c 

u 

a 

X 

w 


►4 

X 

X 

Q 

in 

1 



53- 

X 

in 




> 


X 

X 


i-4 

o 

X 

in 


Eh 

u 

H 

• 

VO 

cu 

P 


u 

t 



X 

i < 


O Cm 

in 

X 

O 



X 

.-4 


H 

> 

VC 

r- 

X 

CU 

w 

< 

o 



o 



X 


w 

in 

cu 

c 

cu 

< 

• 

X 




a 

X 

X 

w 

vO 



H 

w 


x *e 

in 

EH 

cu 

o 

X 

hJ 

U 

w 

» 

cu 

tJ 

•< 

X 

W 

Eh 


CN 



E- 

X 


3 

o 

in 

X 

H 

H 


o 

w 


X 

< 


u 

15 


• 




*C 

H 


O -3 

H 

H 


in 

X 

CU 

X 

EH 

n4 

Eh 

X 

X 

H 

15 

• 

in 

EH 



w 



J h 

\ 

in 

cu 


a 

X 


EH 

< 


M 

o 

X 

H 

X 

w 

< 



Q 

M 


Cm 

*3 


X 

cu 

Q 

Eh 


a 

X 

« 

S3 

M 


X 

Eh 

« 




l< 

O 



in 

in 

H 

X 




X 

15 

X 

o 

EH 

X 

e 

X 

a 

Eh 



X 



H 

in 

o 

H 

H 

• 

• 

X 

in 

M 

CU 

X 

«£ 

u 


< 

Eh 

M 




>H 


in • 

cu 

< 

J 


in 

X 

Eh 


in 

o 



< 

CM 

w 

U 

X 



X 

EH 


w r- 


t> 

X 

w 

w 

H 

CJ 


X 

«c 

Eh 

cu 

►4 


M 

X 



-c 

H 


H 

M 

< 


o 

H 

o 

X 

cu 

1-4 

O 


u 


EH 

cu 

X 

O 



p 

H 


O 

X 

CO 

1 


< 

< 


h4 

-aS 

U 

in 

■< 

X 

X 

X 





iO 

H 


in x 

H 

in 

X 

Eh 


X 

in 

l4 

u 

cu 

Eh 


o 

cu 

Eh 

vO 

X 



m 

X 


< 


w 

m 

X 

X 


X 

o 

M 

X 

H 

X 


Q 


m 

CU 




< 


X 

• 


X 

< 

M 

CU 

w 

X 

X 


S3 

cu 

CU 

X 

X 


X 



cu 

X 


in 

in 

M 



X 

X 

^4 

E- 

Eh 

w 

X 

Eh 

15 

w 

O 

o 




m3 

c 


% 

M 

X 

15 

-s 

X 

Eh 


X 

u 

X 

CU 

e- 

a 

X 


Eh 

CA 



CO 

u 


Eh * 

in 

EH 

X 




CU 

o 

CU 

< 

X 

a 

w 

cu 

X 


CU 

• 


w 



x m 

X 


H 

in 

» 

Eh 

►4 

u 

h4 

Eh 


X 


p 

CU 

X 

X 

X 


1 in 

U 


M 

M 

• 

> 

cu 

X 

«< 

C5 


W 


X 

in 

cu 

X 

H 

a 

a 

« 


w 

< 


B «C 

H 

nn 

< 

« 

Eh 


X 

X 


U 

u 


X 

M 

> 


Eh 

P 


> 

X 


a in 



X 

X 


in 

< 

►4 

X 

M 

H 

X 

Eh 



pa 

u 

X 



o 


x m 

< 

O 


15 

O 

SB 

1 


< 

EH 

X 

EH 


in 

X 

« 

M 

CC 


o 

H 


Eh U 

X 

«c 

in 

pa 

Eh 

o 

CU 

< 


CU 

» 

H 

Eh 

H 

M 

O 

X 

> 


X 

Eh 


in 

M 

X 

X 

a 


o 

a 

U 

o 

X 


» 

< 



Eh 


o 


Eh 

< 


X X 

JC 


o 


X 

►4 

M 

H 

Eh 

15 

CM 



-a; 

tn 

in 

X 



u 

X 


H O 

< 

in 

u 

o 

< 


X 

EH 


-« 

E- 

EH 

a 

X 

u 


cu 

H 


w 

W 



U 

a 

H 

00 

v4 

<3 


M 

M 

S3 

X 

X 

cu 

PU 

sc 

X 

t> 

X 


M> 

X 


a h 


x 

o 

«— 

a 

X 

w 

X 

15 


w 

W 

Q 

JC 

O 

-c 

o 

w 


X 

o 


X uJ 

H 

X 

H 


u 

U 

cu 

15 

*Z 


X 

X 

a 

•as 

U 

u 

u 

U 


u 



in i-4 

X 

H 

> 

Ct 

H 

SC 

X 

<e 

E 


o 

X 

m3 

U 




X 


X 

X 


a «s 

M 

X 


cu 

O 

«< 

15 

JC 

M 

X 

X 

a 

U 


Eh 

X 

p 

w 


•— 

H 


l x 

X 


X 

EH 

X 

u 

W 

o 


O 

X 

u 

X 

w 

W 

cu 

a 

X 



< 


H O 

M 

M 

u 

X 

w 


o 

X 

4-4 



X 

M 

X 


a 

o 



X 

Eh 


^4 H 

X 

*-4 

X 

a 

X 

w 

I 

Eh 

■< 

o 

cu 

o 


EH 

X 

X 

m3 o 


Eh 

X 

z 

W 

X 

H 

H 

o 

X 

X 

X 

U 

u 

cu 

a 

u 

tn 


PU 

o 

u in 


X 

H 

0 

X 

H 

X 

1 

B 

M 

E- 

o 

w 

M 

o 

< 


H 

• 

X 

u 




rf 

«! 

h 

X 

O 

» 



X 


f** 

t-4 

Eh 

X 

X 

• 


X 

X 

cu 

CN 

«u 


« 

B 

< 

«c M 




W 


M 


M 

X 

o 

O 

M 

M 

u 


X 



s 



CC 

X 

X 

in 

H 

X 

a 

u 

u 


O 

u 

E-* 

S3 

«-3 

cu 

CM 



X 

> 

X 

O 

0. 

» O 

o 




X 

X 

H 

X 


cu 

in 

M 


X 

m3 

M 

X E4 

cc 

o 

Eh 

o 

o 

X 

s 

u 


«: 

M 

fe 4 

< 

« 

X 


(H 

U 

u 

X 

X 

o 

M 

to 



u. 

X o 


H 

in 


a 

X 


X 


EH 


tn 


o 

-a 


X 

m 

X 

1 

0 

X 

Eh 

X 

Eh 



o O 

Q 

Eh 

a 

X 

X 


H 


Eh 

vO 


O 

w 

X 

to 

* rt 

X 

*c 

X 

u 

X 

M 

X 

X 


X 

CU 

"4 

>H 

in 

X 



in 

<t 

> 

PS 

J 

in 

w 

u 

M 

M 

< 

tn 

H 

< 

in 

-fl 

a 

u 

•< 

•A 

o 

u 

w 

m3 

z 

o 

•< 

CL 

U CM 

u 


a 

X 

X 




Eh 


M 

tn 

X 

X 

w 

w 

a 

< 

5 

u 

o 

o 

> 

X 

CM 

H 

< 

u 

15 

1 

B 

X 

a 

ts 


15 

EH 

EH 

E- 

< 

> 

o 


X ' 

z 

•< Q 

M 



U 

M 

X 

-as 

S3 

N 

pa 

X 

M 


X 

< 

M 

Eh 

X 

z 

p 

o 

I 

X 


CU 

PM 


u 

a 

M 


> 

in 

M 

B 

EH 

O 

X 

X 


M 

UJ 

a 

u 

<L 

M *< 

X 

> 


ou 

*c 

15 

O 

» 

in 


< 

X 

u 

cu 

15 

X Eh 


o 

M 


C 

< 

-c 

X 

X 

X 

< 

W 

• 

O 

pa 

X 

X 

M 


X 

•< 

<2 

X 


m3 

in 

n 

Eh h~ 

t-4 

X 

o 

Eh 

in 

Eh fn 

t£) 

u 

u 

<J 

X 

S3 

«c 

o 

B 

u 

H 

S 

u 


U1 

o 

z 

< 

c 


h* 

z 

111 

5 

ui 

cc 

5 


U1 

2 


52 


DYNAMIC RANGE OF 14 TO 11,400 FOOT-LAM BERTS 

34. PRECISION AND ACCURACY 

8 3 3-LIKE BESOLDTIOH , 16 LEVELS OP GB AY 
















53 




N 

CC 

UJ 

oc 

o 

-J 

a 

x 

UJ 


55 



o 

u 

M 


W 

Q 

X 

E-* 

M 

C-t 

*1 


u 


§ 


o 


a 


x 


a 


a 




& 


T 

— 



— 




“ 



o 





Su 


in 









o 


Z (H «s • 




> 



m 




O «e Eh E-i 




oc 



H 


* 


«5 H X C W 




LU 



Eh 


w 


in eh o pc 


u 


S 



H Z 


M 


*c < »> a 


V 


0 



CQ O 


>• 


S3 03 ^ M 


If 


IL 

O' 


1 H 




CO CD O • 




o 

X 


= W 


z 


• MS ZiD 


«J 


> 

o 


w in 


w 


E >4 1 W iO 


in 



x 


H H 




*C <C Q H t 


t/ 


m 

z 


E 


w 


mu u 3 


(t 


3 

H 


*2 in 


Eh 


W in in 




a 

H 


z 


M 


r* O Eh «=c 


c 


LU 



X < 




Z o w Z 


SS 



c 


O 03 


.-4 


K < 2 U - 


< 



c 


E-‘ 


W 


W <3 H 











03 03 X Cu cj 







03 03 


<C 


d x u tn 5 co 


o 





o o 


m 


*4 C W W vC 


« 



i* 


0 - Cn 




Cu U E ^ EhCT' 


>- 



w 




z 


X 


EH 



Eh 


W Q 


w 


01 >- #33 Z O 





PC 


SB M 


22 


x in o o 


z 



3C 


in 


3 


• EH < H U 


C 



CC 


o 




<- w z E- z o: 





t- 


Z 


w 


c < o a 


c 



w 


M X 


R 


hiw . z 


&: 


U 

H 


Eh 


M 


O *4 Eh 


m 


> 



03 Q 


EH 


> 04 f* «£ X Z 


a 


o 

w 


CCS M 




h cn o t- 




u 

E 


M SB 


O 


% _ a < cu in 


0 d 


cc ! 

H 


03 O 


H 


£_ (N 03 Z w Z 


W 


< 



02 Z 




« # x z o 





»-4 


«*C «*J 


a 


o * o e q 




< 

c 


U CQ 


w 


Qj * *J O u m 


3 


Q 

W 


CQ 


EH 


X . Oj cc H H 


Q 


o 

02 


X • 


M 


X r X Pu Ou 3j 


1 — j 


-5- 

L_ 


tn o 


E 


<C B3 H 


u 





03 


W 


H O' Eh Ph 




. 



CC O 




U r- <4 h4 z H 


od 





x 3 




w H CQ w 









C 


n^o «ch J 


<3 





O X 

w 

Eh 


OhJhNUW 







m w 

o 



wo M in H 


W 




K 

r- o 


O « 


o. < sd 


d 




Z 

o 

< 

, z 


i/i > J d 







w u 

K 

- C 


c>h »» cr < «t j 






5 

X 1 

2 

03 


« oo «- z J 

P CA 

q 




oc 

Eh >h 


U E- 


«S O «c H W 


H 





03 

n 

< «* 


E US W H X d 

< 

eg 




0 

Z *c 


02 E- 


E | Eh < 


Dd 






O Z 

< 

O m 


» q h o z* q 


d4 



2 


<r 

w 


Eh 


in »-4 — * q 

CC 

>i 



O 


> 

H CQ 

uj 

in C 

LU 

w ijn# o^ 

[ J 






cc 

SB 

o 

z 

u 

f\3 Eh W * •»• q 

: < 

tH 

m 


< 



W hC 

2 

< t- 

1 ? - 

O EH * . W 

— 

q 



QC 


S 

in < . 

z 

Eh > 

cc 

O Z *8 * 03 M 


pd 

< 


CO 


UJ 

02 CC 

< 

«eC H 

ui 

z m • k w 

0 
: J- 




-J 



3 E 

, > 

c pc 

LL 

o X O £h E 

: w 

w 



< 


Ui 

h 

Eh H 

5 

U 

C 

rj U a vi) z 

X 


q 





< *a: O 

i 

o PC 


^KOO\KfiJ 

I 

Zj 

Li ^ 


s 



o as i- 

8 

Z 03 

: ^ 

<— EH W r- o 

19 

«3 

S 




56 




CNJ 

</) 

o 

UJ 

o 


57 



INSTRUMENT RESUME 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
ELECTRONICS RESEARCH CENTER 
CAMBRIDGE, MASSACHUSETTS 




58 


32. PHENOMENA OBSERVED . 

BP {OBAHD1 TRANSMISSIONS FfiOH GHOOWD STATIONS 
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BP TRANSMISSION PROW GROUND STATIONS AT 56 90 MHZ 
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TIME OF THE LIGHT POLSES. THIS GIVES THE DISTANCE TO THE SATEL- 
LITE AND THUS FORMS THE BASIS OF THE SATELLITE OPTICAL LASER 
TRACKING SYSTEM. PHOTOGRAPHING THE REFLECTION AGAINST THE STAR- 
FIELD YIELDS ANGOLAS POSITION. 
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1 34. PRECISION AND ACCURACY 
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[34. PRECISION AND ACCURACY 
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N EH THERMAL FEEDBACK DESIGN. THE ENERGY REQUIRED TO MAINTAIN A 
CONSTANT TEMPERATURE WILL BE MEASURED. THE SET OF 4 RADIOMETERS 
ARE MOUNTED BETWEEN THE 2 SCANNING RADIOMETERS AND POINT TO THE 
NADIR. THE FIELD OF VIEW IS 180 DEGREES FOR ALL FOUR SENSORS. 
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34. PRECISION AND ACCURACY 

TEHPEBATUBE TO 2 DEG K; TOTAL WATER VAPOR AND SCALE HEIGHT 5% 
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TRANSMISSIONS FROM REMOTE PLATFORMS- BALLOONS. BOOTS, SPRFACE PEG 
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MIRROR, CHOPPERS, GERMANIUM LENSES, FILTERS, AND A LIGHT PIPE TO 
CONDENSE RADIATION ONTO A THERMISTOR BOLOMETER- THE OUTPUT OF 
EACH CHANNEL IS _ SAMPLED Q-NCE EACH SECOND, 

32. PHENOMENA OBSERVED 

IB RADIATION EMITTED. FROM- THE EARTH 1 S ATMOSPHERE 
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HORIZON. THE 11 MICRON CHANNEL HAS A 0.4 DEG (7.0 MILLIRAD) FOV 
WHICH GIVES A 4.2 N M RESOLUTION FROM A 600 NM ORBIT. THE 6- 
MICRON CHANNEL HAS A 1.2 DEGREE (21 MILLIE A DI A NS) FIELD OF VIEW 
GIVING A 12.6 NM RESOLUTION FROM A 600 NM ORBIT. 
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DYNAHIC TEMPERATURE R RNGE= 50 TO 330 DEGREES K 

34. PRECISION AND ACCURACY 

RHS TEHP~w1tHIN~0.5 DEG~K; ABSOLUTE TEMP WITHIN 2 DEG 



















z 

o 



















*r- 



















< 



t- 












li- 




> 



z 
















in 



< 



CO 













u 



<- 



Q 









** 




'os 



z 



ED 








co 





c 



o 



( 5 j 








c 






tn 





Z 








< 





0 

X 3 


U 



Eh 








E»S 





> 

o 





J 








u 




CJ 

z 

O 





< 



O 










z 


*■ 











cu 




o 

7 ; 

1 - 





E 












Zi2 

o 

Er 





2 : 








CJ: < 



ct 

4 

z, 








" 



c 


i- 



O 



o 


o 



o 






w 


z 

kL 


z 

o 

„ 

o 


J- 



o 






OS 


C 



o 

cr 

,r 






tO 






O 


05 








o 














— 

o 




11 



X 



' 



M 


t; 




E- 







C 






Z 


CO 






fa- 


1 



a: 






O 


►J 



It 

o 


z 





a. 






E 


CO 







E- 


a 





CO 










CO 


CO 


i- 



E 


Q 




tn 


tn 



, ^ 

>• 


E 


in 



Z 


» 




aj 


ED 



<KJ 

n 


a 


0 . 





H 




O 


E 




Eh 


k 4 


U J 



o 


w 




<5 


B 

! 



K 

u 

CO 


£ 



CM 


Eh 

3 



H 




tn 


IT 

> 





1 - 



-3 

>- 



t -3 


tn 


1-4 


SI 

o 




tn 

3. 

>• 


«C 

F 



O 


U 

6 

E - 

- 

CO 

u? 

o 



z 


cn 


' 


D 


> 


M 

£ 

c 

fj 

tn 

c 

CO 



o 




ac 


a: 





u 























05 


E 


z 


E 


a 


Cb 





H 

<5 



(j 


z 













< 




VH 

5 


Z 

c 




«£ 




CM 

CC 2 


n 

CO 



X 

a. 

in 

O 

o 






o 

< 




ri 

Q 




O 

o 

£ 

\£> 




in 


CO 



Ujf 







dt 

O' 

D 





01 


tn 

Jd. 


D 

2 ^ 










K 

















o 

O 

o 




o 


M 


C«H 

2 






O 


Ml 

W 

05 

<£ 



&■* 


U 



6 



cc 



• 


O; 

QC 

Oh 

fC 



*=c 


o 






a 



CN 



— f 


■J 



z 


tn 


u 

t-. 



i- 



CM 



< 

E 




CO 


tn 



0 2 



> 


i 



ini 

i- 

Z 

1 - 



0 j 


•a: 



^ Ju 




X 




• 

< 


z 



E 




cc 




CO 





CM 


O 

o 



CO 


EE 





tJ 







IN 



•Vr 

E- 


H 


o 

i 5 



«r 


Ui 

O 

z 

<( 




"z 

Q 

£ 

O 
c c 

J 


(T 

Em 

05 


M 

* 

o 

> 


2 



Cb 

tn 

o 


'£ 



c 

U 


J 

<£ 



m 


J 2 L 



Em 


nr. 



X 

O 




O 

M 

• J ,! 


1 


c 


0 

o 

> 

j 


> 




r “! 



hO 


1 ^ 

■ 

cc 




c 

Jr 

< 

(C 

ij 

O 

o 

3 


& 

t 

IT. 

| 



H» 

X 

o 

G 

co 

ST 

O 

i- 

X 

o 

in 

G 

tr 


< 

-j: 

Cl 

ss 

■JJ 




ar 

-3 

CM 

•i 




2 

*-l 


m 

t 


J 

Li 

J 

tL 

V) 


- 

p- 

O 



fL 

in 

o 

Q 

5 


2 


< 

o 

<< 

J- 





< 


*• 



< 






kJ 



s 

... 





’.0 


,1 

05 

S 




s_ 



o 

>4 E— 
Q 

C — 
ee 

fad s- 
(J 05 

c w 

-4 > 
CO CO 

.« Z 

o u 

X Z 

o c 

u 

CO L0 
in h4 
DO 
35 Z 


*;a 

x z u 

►J m CH 

CO a «q 
z to 
z to p-f 

< Z X 
C W M 

uwu 

X 

e- o cri 

Hiw 
CQ 

I • 


i x a] 

u 

<1 in 
eh e- co 
*s w h 
o co x 
I 

OS O Ml 


2 w cc 
E-t CO 

o w o 

z r: x 

c O =5 

»-» 

X Q ^ 

Z «S U5 

Dec 

P- Dj 

< CO U1 
CS — I 05 
U1 M 
04 fc, X 

^ c u 
fcj a io 
t- a h 

(j co .. 

h IS J 
C5 ED *S 
CO E-t 
53 < fc* 

C5 [O 

in co 

O Qi «- 

x x fa- 
^ w w 
*c H z 
*s 

b.Ol 

o w u 

05 

pH C — k 

z os rs) 
co z * 
s z # 
w w * 
os • 

X X CO • 
in < ic _ 
*C m 

K X fO O 
C h w ^ 
H tu ^ 

.« * in 

• * i 

J 10 *J CG 

. co «s in 
os *J tn < 
M C Z 
«> Z CU 
X O O tH 
HC5CBU 
h Oi a c 

SC 05 

x >h -c €-* 

E-* in z 

4-H i/i o 

«- a co o 


SI 


H < 

O u 

£ 3 


je] tu 

m > 














i 

m 3 







z 

m 3 











bl 


1 

f 



Z 

EH 

m 3 

» 





1 

o 

m 3 







1 

1 



X 

-4 U 

z 

CO 

X 

w 

M 

w 

c 

CN 




H 


M 




X 



CO 

o 



Eh 

►O 

CO 

w 

tr 

CM 

X 

X 

a 

z 


M 

M 

Eh 

Z 

X 

a 

z 

tD 


pH 



a 

sc 




w 

Cm 

Eh 

Eh 


Eh 

Z 



X 

X 

X 

«s 

w 

z 


o 

o 


z 


CO 


£h 



Cih 

X 

in 

Z 


Eh 

H 

o 

X 

w 


Eh 

E- 

X 

E 

o 

X 


H 


MS 


E- 

z 

< 



O 



w 

z 

mS 

W 

1 

H 

x cr 



Eh 

X 

M 

EH 

z 

Z 


CO 


c 

o 





Eh Z 


M 



X 

z 

EH CN 

• 

W 


z 

Eh 

X 

o 

W 




E 

b-. 

CO 



cn 

M 

X 

z 


fan 

Eh 

X 

z 



X 

> 

Z 


MS 

CO 

MH 

Cu 


w 


CO 


E 



to 


o 

z 

m 3 

*4 

X 

X 

E 

% 

MS 

Eh 

H 

o 

C5 

X 

E 




X 


cs 

W 

EH 



z 

• 

Co 

o 

MS 

W 

o 


Z 

X 


z 

Z 

z 

z 

Eh 

w 

MS 

X 


Eh 



ED 




M 




> 

> 

X 

z 

m 3 


E 

CO 

W 


M 

U 

m 3 

X 

O 




►J 

O bn 



mJ 

Z 

z 


z 

M 

MS 

X 

W 

M 

z 

E 

o 

CO 

X 

X 

U 

X 

H 


z 



M 

O 

• 



M 

M 

Q 

CO 

X 


Eh 


X 

o 

CO 


w 

X 

m 3 


w 

Eh 


O 


z 

Z 


tn 


•J 

Z 


z 

6 h 

X 

fan 


z 

Z 

z 

m 3 

O 

X 


Z 

X 

Eh 

M 




O 

EE 

CO 

» 


•X 

E 

X 

MS 

z 

w 

m 3 

O 

O 

O 


Z 

EH 

FH 

z 


O 

H 

X 


CO 


M 

U 

X 

o 


z 


EH 

o 

w 

u 

m 3 

fH 

H 


X 



u 

o 

m 3 

H 

MC 

H 


z 


H 

w 

ED 

r» 


CO 


z 



u 

< 


Eh 

w 

X 

z 

Q 

X 

H 

«S 

Eh 


X 


w 


c 

H 

Eh 

c n 


z 

Z 

MS 

CO 

CO 

D 

U 

z 

X 

E- 

X 

O 

W 

z 

H 

u 

X 

CO 

CV 


X 


« 


in 



w 

w 

CO 

o 

z 

X 

H 

< 

m 3 

H 

Eh 

M 

X 

H 

«S 

M 

m 3 

X 

u 


z 


CO 

< 

H 



o 

FO 


H 

o 


Z 

m 3 

O 

m 3 


Eh 

X 

X 

X 

EH 

O 

Eh 

MS 


X 


a. 


O 

o 



CO 

w 

X 


X 

H 

X 

X 

m 3 

Q 

X 



a 

X 

X 




o 


o 

CM 

E 

H 


CO 

E 

X 

o 

Q 

Eh 

CO 

u 

CO 

Z 

Z 

m 3 

w 

w 

w 

H 

CO 

Z 

-< 


E 



O 


E 


X 

O 

Eh 

M 

X 

Z 

E 

H 

z 

Eh 

MS 

O 

ffi 

z 


EH 

Z 

O 

PH . 


EH 


z 

i-} 

o 



Eh 

M 


a 

MS 

MS 

E 

a 


MS 


X 


X 

z 

MS 


Z 

•c X 


MS 


«: 

CO 

X 

W 



Q 

E 

l 


« 

fa- 

z 

H 

X 

X 

w 

z 

Eh 

w 

Eh 

EH 


o z 





> 

< 

X 


c 

«C 

O 

z 

o 


X 

w 

X 


z 

M 

z 

X 

z 

X 

X 

fH 

H 


Q 


Co 

DO 


H 


X 

Z 

z 

o 

X 

w 


z 

w 

CO 

H 


X 

H 

X 


W 

X 

z a 


X 


o 

Q 

CO 



o 


Co 

m 

< 

X 

a 

z 

a 

X 

ffi 

PH 

Eh 

O 

z 

w 

o 

X 

X X 


MS 




z 

EM 



o 


z 

X 

&H 

co 

CO 

X 

H 

Eh 

z 


E 

< 

X 

X 

O 

Eh w 




tn 

O 

s 

m 


«< 

M 

Q 

MS 



H 

z 

w 


X 

z 

m 3 


z 

Eh 

CO 

u 

e 


DO 


a 

H 





Z 

CO 

O 

z 

X 

X 


z 

X 


Q 

m 3 

a 

tH 


z 

u 

• 


u 


z 

1 

< 

m 


a 

<J 

H 


o 

M 

X 

W 

M 

-c 

W 

X 

H 

z 


• 

w 

«s 

X 4- 


MS 


MS 

EM 

z 

H 


M 

z 


X 

Qj 

H 

H 

z 

G 


X 

CO 

» 

< 

M 

X 

o 


o . 


Z 


JC 

M 

w 

in 


X 

z 

H 

O 

*C 

> 

z 

«s 

X 

• 

to 

z 



> 

w 

X 

o 

X 3T 


Z 


w 

«t 

cm 

«d 


O 

z 

E 

« 

> 


H 

m 3 

M 

z 

X 

w 

X 

M 

H 

X 

H 

Eh 

o 


X 


o 

Q 

E 

U 


M 

M 

CO 

u 


m 3 

X 

Z 


H 

Eh 

o 

w 

Z 

H 

a 



m 3 &h 


X 



X 

CO 

M 


in 



H 

z 

i -3 

H 


fa- 

Z 


X 

z 

X 

«S 

M 

M 

X 

U x 




u 

O 

H 

z 


co 

X 

X 

B 

w 

H 

O 

< 

m 3 

H 

z 

H 

Eh 

Eh 

M 

X 

X 

o 

P 


to 


H 

u 


O 


a 

o 

o 

1 

Eh 

* 



m 3 

X 

o 


< 

MS 

Q 

X 

EH 

M 

>H ® 


X 


M 

M 


z 



M 

M 

tn 

MS 


X 

X 

< 




E 

z 

«S 

u 


E"» 

X «s 


PH 


M 

tn 

*t 



e> 

Eh 

Eh 


» 

Eh 

w 

H 

u 

M 

O' 

t* 


z 

z 

w 

E 

X 





Eh 

* 

z 

J 


z 

X 

< 



M 

m 3 


H 

m 3 

CN 

CD 

cr 

z 


Eh 

o 

m 3 

X M 


E 


Z 

* 

O 

< 


M 

m 3 

M 

co 

m 3 


15 

X 

X 

15 



(N 

B 

u 


z 

O 

O X 


o 


w 

# 

H 

X 


M 

O 

a 

X 

m*: 


X 

X 

z 

X 

(O 

Z 


w 

X 

m 3 

z 

X 

H 


z 


H 

« 

cn 

o 


ff) 

cn 

< 

Eh 

X 

• 

■fl 

<c 

«< 

H 

m 3 

o 

X 

E- 

pH 

< 



Eh J 


z 


U 

co 

X 

H 

z 


M 

z 


o 

X 



z 

X 

z 





u 

Mfl 

CO 

*3 m 3 




tn 

o 

co 

Eh 

o 

CO 

Z 


X 

M 

o 

X 

z 

15 


E 

X 

X 

m 3 

15 

H 

H 


W M 


a 



X 

E 

<3 

p 

M 


Q 

M 

Eh' 

Q 

X 

H 

o 

■< 

< 

X 

CN 

•X 

z 


< 

Eh 

a * 

Q 

w 


Q 

s 

H 

« 

< 


E 

W 


mC 

X 

H 

o 

w 


X 

H 


X 

H 

MS 

a 


< 

ID 

PH 

UJ 

X 

o 

a 

M 

cc 

Eh 

O 

z 

in 

EH 

H 

X 

MS 

X 

X 


H 

X 

O 

Eh 

B 


X 

z co 

> 

P- 

O 

»< 

in 

l 

fiu 

CL 

X 

M 

MS 

m 3 

O 

» 

w 

X 


H 

m 3 

X 

H 

M 

Z 

Z 

X 

H 

E 

a 

N 

z 



w 

O 

0 

M 

a 

z 

<< 

Z 


H 


X 


m 3 

M 

X 

X 

W 

X 

o 


a ms 

U) 

E 


u 

w 

w 


IL 

E 

w 

fe 

> 


X 

> 

w 

CM 

Q 

H 

X 

|H 

X 

> 

Eh 

H 

Q 

CO z 

m 

Z 


X 

« 

z 

Z 

0 

X 

B 

X 

z 

W 

O 


X 


Z 

» 

X 


w 

X 

MS 

Eh 

W 

z z 

O 


z 

H 

s 

X 

O 

w 

z 


w 

CO 

X 

K 

H 

Eh 

• 

Z 


o 

B 

E 

w 

E 

MS 

N 

X 

< 

fa- 


« 

EH 

H 

Cl, 

_j 

Eh 

CN 


Eh 

Eh 

u 

X 



X 

z 

u 

o 

M 



H 

H 

X x 

z 

15 

5 

M 

< 



CL 

tn 


M 

X 


H 

w 

z 

U 

X 

M 


z 

Q 

tMI 

G 

a 

m 3 

-e u 

2 

Z 

a: 

W 

« 

w 

M 

o 

X 

cn 

z 

H 

X 

B 

z 

o 

<■) 

«c 

|H 

M 

z 


X 

X 

MS 

H 

w < 

o 

W 

D 

X 

U 

X 

z 

z 

M 

D 

X 


M 

1 

CO 


X 

w 

w 

H 


Z 


< 

z 

pH 

E £0 

z 

X 

V) 

H 

CL) 

H 

U 

E 


ffi 

in 

m 3 



z 

w 

H 

B 

B 

X 

< 

W 

-< 



X 


ID 

u 

< 

U 

x: 

> 

X 

CL 

W 

E 

< 

< 

m 3 

« 

Om 

Q 



O 

H 

PH 

Z 

z 

m 3 

w 


CO z 

J 


5 

X 

H 

H 

Q) 


X 

H 

M 

Z 

•< 

r» 

H 

H 

m 3 

z 

H 

< 

«< 

X 

z 

MS 

X 

w 

X o 


z 


w 

§H 

Z 

in 

n 

Eh 

X 

B 

Eh 

> 

r— 

a 

X 

*S 

n 

O 

B 

o 

Eh 


u 

Eh 

X 

Eh Z 

iL 

H 

R 


103 


0 - 200 ERG-Ca/SO-CH/SEC/STEBflPI&N 

34. PRECISION AND ACCURACY 

B ETTBB THAN 0.3 BRG-Cfl/SQ-C!l/SEC/STERADIft~N 









" 


CD 







' 


z 

* 










Q 









o 

t- 



















^7 











a: 


53 








ta 


► 

z 







c 


C 



l£ 




fC 



t 

< 







o 


M 



t 




LU 

25 










DC 


PH 








Q 



z 







P 


o 







O 

h- 



0 







CD 


*r 







,, 

>X 



u 







fr 






00 



O 



i 

SJ 









H 



(C 

pH 



> 




t 

<c 





2 

C 

X 


Du 

*£ 




EH 

< 



o 

2 

>H 


c 


=5 






(J 


PS 



0. 

* 




<s 




_ 





< 

£3 


t J 



V 




c 

Q 









2 

►* 


CO 




r\ 



(C 

q 


t 

o 






,J 

u 

to 


(J 

< 





o 

2 


M 

E 


t 

r- 






2 

X 


cm 





a 


J? 



c 








ZZ 


to 
















■ 

Ifl 

to 








U- 




c 










x 





X 

z 












as 


o 



O 



o 


>i 










*5 







fC 

z 


DC 


r 










to 



X 


Jl*. 



H 



X 







C 


X 



>. 

DJ 

u: 



D. 


e 

r- 







(J 


X 



< 

Z 




r 










X 


X 



» 

C 

<aj 



CD 



C_ 

V) 

to 

NA 

X 




G 

D 

M 

L> 


H 

z 



CC 

z 

CO 

X Ul 
I jj 

W 

rc 

H 

w 

PH 


0 



1- 







Hi 




pH 



O 






< 




M 






e5 

Eh 

- 

Q 


Q 





5 




-J 

o 


ta 




-a 

rJ 

z 

CC 

CK 





Q 





w 


25 



o 

a 

~ 

— 

< 

>H 


3 



2 







W 



< 


u; 


l~ 

«s5 


! t 



O 







t2t 



cc 

CN 

2 


< 

tJ 





0 


2 





o 


to 

> 


< tu 


Q 

D1 


u 



cc 


O 





c 


tj 

< 




d 

Ct 






•a: 






X 


M 











d 

525 

D 







Z 



p J 

w 




t 





~l 





a 


o 




23. 




p 





O 

w 


H 



cc 


cc 


D- 

£ 

o 




t 






< 



-a 


pH 



<J 

as 









QC 


CC 



as 


o 


X 

JfL 





c 





_! 


o 



P3 


p' 


u 

ii. 





c 





< 


z 



o 

, 

►P 



►u x 





c 





H 

< 

to 

< 

1- 

2 

O 


C/3 • 

1- 

tlj 



5 
^ j 

urv 

^ c 
Z ^ 

o i 




2 

5 

u 





„• 

53 

a - 

< 

Z 1 

EH 


X 

o 

<£ 

w 



<r 


o 

z 




z 

o 

— 

3 

S3 

S 

23 

X 

; 

O 

Eh 

_i 

o 


z 

z 

o 



5 

6 


s 


H 

D 


> 


x 1 

5 

O 

25 


u 

w 



S 

as 

NO 



o 

a 


“} 


J 

O 


2 


a 


k 


J„ 


"o 



> 


j 


> 




o 



-J 


t— 1 


ffi 

z 


r 


tr 

c 

<' 


IL 


<r 





< 


o 


tJ 

c 


< 

PH 

H 


cc 

(_ 


O 


a: 


o 


< 

Z 

2 

o 

u 

H 

X 





z 

5 


(J 


G 


5 


z 


* 

K 



O 

no 

Cf 

1 


w 



£L 

C/1 


UI 

a. 


3 

O 

z 


z 

o 


X 

CD 

E~< 

o 

W 

X 

1U 


h 

d 

«j 

X 

CS 

J 

t 


c 


< 

< 

< 


-a 


X 


M 




o 


X 



_5_ 

3 

s 

3=5 

§ 

as 



d 

w 

_*» ! 

at 

5 


s 

z ! 

s 

u 

3 

' 


o 

X 


t n . cr. 

man 
IO • ^ 
j E- z. CD 
. ! C • * 

I h m ^ n • 
i x r-. 

> U 


cd z 


. O' 


. X 5S > r- 

) co • 

1 I z o * 

3 z .in 

1 D * cti G 

to ac • <n 

X t? 

X (J • * 

< ?: o n 

x to o- 
3 CD CL * 

! U 10 J • 

> x < > 

> m a 

j {J 25 5-t * 

> < w • 

3 < 00 

53 as • rjy 


■ X ». «. 

; to co ». x 

E u C3 *< 

«» Oj <c Jh 

• to OS < Eh 

: O to E K 

J 53 

3 O % 

5 H (N ro * 

< * #• re 

4 M » * • 

E * * J 

ih • • 

; Otf *1 

: x vo G x 

O cr> cn O 

. tM r- c 

: to x 

» m . .m 

I MUvO 
o x co 

* ED to rr rr 

1 H C 3 # 


CO Eh O' » 

I CQ M G r- 

o « G 

»K K .03 

■ X o > «- 




o 



LG 






z 




to 

; 

o 







CO 

1 

1 

p 


1 


X 





* 









2 


rr 

O 






ta 




X 

% 

z 







25 

o 

Oj 

OS 

X 

PH 

a 

ta 

1 



• 


1 








CL 



O 






t r. 




p- 

hJ U 

cr 




1 



o 

z 

M 

«c 

to 

CJ 

z 

•t 

X 


to 

X 

to 

X 


































X 

X 


cc 






X 




























































W 

PH 
























ri 

CD 


O' 





« 

JC 



Q 

sd 








o 


X 

X 

Eh 

X 

m 4 

> 

to 

o 

Eh 

X 

o 

X 

o 










vr 


LO 

















M 

X 

G 



X 



X 





X 














































\ 


r* 



< 

hS 


CT* 

_J 

G 


z 




z 

• 


^4 

X 


Q 

• 

OS 

M 

CJ 

OS 

Eh 

X 

X 


Ph 

pH 









UJ 

G 


un 


LD 


W 


CO 

vd 

rr 


K 




n 

w 


CD 

p- 

X 


X 


Eh 



< 

PH 

Ph 

m 

z 










S “J 












) 










►J 


X 

X 

X 

X 


to 














cr 

cu 


N 

UJ 

l 

UJ 

1 


CLi 


i 


(N 


05 




H 

w 


C 

to 

U 

X 

£ 

X 

X 

X 

£ 



z 








CD 




CN 






cs 












w 



X 


to 







to 













































W 



iri 

X 


00 



r 

LO 


V 

G 


U 




CD 

04 


o 

o 

PH 

u 

X 



X 

H 

> 

H 

X 

Eh 

H 

H 












O' 






O' 








to 


X 


05 


to 






U 













































LU 

1 


1 

*0 


-i 

| 

n - 

O 


Z 




W 

o 


04 

PH 

< 

Q 

o 

< 

H 

H 

Ph 

CO 

w 

PH 

po 

*c 




































X 

X 


X 

o 






X 

PH 











K 

o 

i- 

0 

fli 


i- 

o 




05 


V 


z 

o 


SM 

Eh 


O 

O 


z 

X 


X 


to 

, 




























CQ 





tu 




pH 











O 





00 


- 



0 s 

n 




u 

CD 


to 

X 






X 





6 

PH 

w 





X 

u 

X 

V 











X 


05 

l- w 

VC 

TJ 

a 




UJ 


to 

po 


CD 


X 

05 


o 

X 


X 

O 

C4 





X 






w 


X 

<< 

V 

y 

cc 





*T 

CD 


53 

X 


X 

OS 

Eh 

H 

04 

X 

z 

X 

JC 

o 

X 

U 

H 


z 

c 











Eh 



t; a 



CO 




X 

CL 

r 


o 

PH 


w 

w 

X 



as 

<c 

X 

as 


X 

< 

U 

X 

O 

X 











z 


2S 

it) 

o 

0 

\ 





UJ 

H 


H 



EH 

X 

ta 

Eh 

X 

M 


Eh 

X 

to 

H 

X 

X 

X 

U 

X 











w 


Du 












H 




ta 





to 





X 














































5Hh 








u 




(0 














X 



X 









X 




£ 





































O Z K 









m 


C_ 

in 




to 




H 



Q 

X 


X 


P 

X 

«« 

X 

X 

z 

to 

O 

*3 

Z 






O CA 






Eh 


H 

CD 


P 

o 




*$ 




OS 

as 




p 


z 

Z 

p 

X 

m 3 

z 

H 


U 

o 

< 

z 





T X 









5 














CD 











X 

o 








Ui 

< U> S 






cJ 


PH 

D 







X 




> 

o 


X 

< 

<< 

fH 



< 


z 

X 

Ph 

X 

X 

X 

w 




Q C 

a x y 

W < 5 

Q JU» 
Z « < 





















u 


Eh 



X 

Q 

X 

as 

p 


E 


w 

X 


X pH 










w 










hJ 




e 

o 




>H 

ta 

X 

p 

X 

X 

to 

o 

% 

X 

PH 

pj 

n 

* 




— 






U 


u 

Q 







*c 




o 



Z 

X 

< 

H 

X 

P X 

PH 

X 

u 

ta 

X 


z 

PH X 





< ^ 5 






c 

2 

w 

2 



td 

o 



u 




H 

X 


M 

« 

P 

Z 

o 

Eh 

E 

U 

o 


z 

PH 

O 

X 

-«3 

X 


*Z 


UI 






z 

Cm 

o 

pj 




as| 




H 




X 

o 



w 



PH 

w w 

X 

H 

►h 

o 

X 

Ph 

X 

X 

M 


ar 


£ 

a oS 


W 



o 

to 


{/> 

U) 



H 

< 



X 




W 

H 


a 

X 

X 

E- 

X 

PH 


cm 

u 

-S3 

X 

X 


X 

W 

X 


to 


3 

trio 


O 



K 


< 


< 



d 

o 



G 




04 

X 


CD 

X 

Eh 

< 


•at 


X 

X 

P 



Q 

D 

Cm < 


-S3 



3 o 2 


O 



< 

o 

N 

o 

_1 



d 




Z 





X 


Eh 

to 

o 


>H 



X 

to 


-S3 

ta 

X 

U 

E 

U 


L3 


?f 

z£“ 


os 



— 

X 

2 

od 



y 

3 




M 




ta 




o 

X 

• 

ta 


z 



P*. 


z 

W 


X 



X 


v> 



PU 



Z 

«=e 

< 




z 




1 

-1 




z 

z 


X 

z 


X 

X 

X o 

to 

pH 

CN 

X 

H 

X 

z 

Ph 

X 





DC tu ^ 






O 

O 














Q 





X 

X 

PH H 











X 













o 




























UI _j O 
< LU 


u 



CC 

Cl 

5 

q 







U 




■J 

H 



H 

X 

U 

z 

H 



ta 

P 


O 

X 

X 

Z 

X 


K 





M 



O 

o 

° 

o 













pH 


to 


PH 

X 

X 

3c 

a 

PH 

M 

Z 

to 

c 


EH 

O 



Ph 



< 






ta 

6 


X 


jj 

s 




U 




CD 

C 


w 

« 

< 

o 



z 

M 

z 

-a 

PH 

X 


u 

X 

P 






























X 







CO 


to 
















































o 


PH 














PH 




PH 

PH 


X 

0( 

X 

to 

o 

Z 


• 

M 

Ml 

H 

p 

H 

m 3 

u 

to 


O 



p 


to 














< 





z 


cc 

o 




w 


to 

C 

-a 

to 

X 


X 

X 

D 


X 



< 


o 







z 







PH 




X 

u 

z 

X 

m 3 

X 

X 

X 

P* 2- 

z 


z 

z 

-fl 

X 


X 



X 



z 


OS 







H 







to 




CC 

U 

o 

X 


X 

X 

H 

-si O 

o 

P 

o 

O 

* 

ta 

ta 

X 

X 







PH 



d 




o 







O 




X 

z 

p 

p4 

X 


X 

o 

X 

X 

M 

z 

to 

u 

X 

-* 

z 


CD 

Q 

Eh 





0 



O 




< 







X 




to 

o 

< 

to 

X 

o 

Eh 

> 

X 

H 

PH 

< 

-S 3 


o 

H 

H 

X 


UI 

z 

UJ 




w 



b 




jf 



• 




p- 




< 

u 

X 

o 

pH 

to 

o 

X 


u 

<1 


X 

pH 

X 

m 3 

Ph 

o 

» 

> 

X 

O 







o 



j 

z 



q 



LU 

u 




w 


a. 

z 


Ml 


X 

X 

X 

M 

>H 

CO 

z 


O 

X 


•« 

X 

X 

z 




« 





a: 


0 






w 




sc 

c 

O 

o 

X 

< 

p 

to 

o X 

X 

«5 


X 

Ml 

> 

D 

to 

E 


X 








to 

. • 

o 

•i 

u 






> 






z 

LL 

w 

X 


z 

X 


X 

< 

Q 

X 

«3 



to 

E 


m 

p 





to 



UJ 

X 

t- 


n 



A 



H 

w 




o 

<3 

o 


< 


«: 

X 

to 


> 

P 

X 

W 

z 

X 

X 

X 

to 

o 

U 

2 
























w 

X 













X 

« 

< 


UJ 







z 




































w 

(j 



Hi 


J 







z 


— 

X 


1 

w 

_J 

X 

co 

X 

« 

X 

o x 


E 


X 


o 


pH 

o 

z 

UJ 

2 

z 

5 




X 

z 


-J 


h 

W 

H 



X 

H 



5 

cc 

H 

< 


m 

>H 

as 

a 

Cu 

X 


z 

X 

M 

pH 

< 


X 

X 

p 

O 

X 


EH 

o 

c 




CM 

o 


< 

« 


u 


o 

Q 

Q 


D 

VC 

u 

«J 5 

to 

as 

X 

U 

CM 


X 

o 

PH 

Eh 


X 

X 

o 

X 

X 

Eh 

X 

z (J 

o 

X 

o 



ui 

to 

u 

- 

o 

z 

X 

> 


< u. 


t ‘ 

05 

o 


QC 

pH 


\ 

O 

< 

H 

z 

X 

X 

X 

H 


mt 

z 

o 

X 


X 

PH 

at 

pH 

H 

X 

z 

Ph 

w 



_i 

O 

j 


u 

? 

q 

|-> 


z 

<3 

z 


K 

z 

CL 

§ 

CC 

X 

< 

I 


u 

X 

H 

X 

3 

H 

cm 

EH 

z 


z 

-si 



X 

UJ 

u 

< 

UJ 

5 



H 

X 

K 



-< 

6 

Ss 

Zl- 


o 

X 

UJ 


z 

X 


D 

H 

m 

*" 

X 

M 

X 

c 

o 


c 


o x 

s 

to 

p 

Q hJ 

J 

X 



P 

o 

H 


QC 

0. 

X 

o 

H 

o 

o 


5 

u 

> 



o 


U 

CL 

05 

pa 


X 

X 

CM 

PH 

X 

< Q 

X 

X 

H 

X 

o 


z 

X O 


mJ 





w 



id 

a 


2 



2 

to 



ib 

.HI 

u 

00 

CN 

& 

o 

04 

04 

n 

PH 

X 

X 

H 

X 

£> 

X 

PH 

O 

PH 

pH 

E 

-t 

< 

Ph CJ 

ti 

n 

X 

ri 

n 


104 


W0 OP ELECTRONS = 10 TO 100.000/CC: TEH P = 500 TO 10,000 PEG K 

34. PRECISION AND ACCURACY 

NO OF ELECTRONS WITHIN 5 PERCENT: TEMPERATURE WITHIN 10 PERCSNT 
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33. MEASUREMENT RANGE 

0 TO 0.35 MILLIBARS OF PRESSURE; 2Q0TO 250 DEGREES KELVIN 
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33. MEASUREMENT RANGE 

-100 DEG C TO +60 DEG 

34. PRECISION AND ACCURACY 

S/M BETTER THAN 30 DB 
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34. PRECISION AND ACCURACY 

k S/H RATIO OF BETTER THAN 30 DB: ABSOLDTE ACCURACY OF *-7 DEG~ 
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34. PRECISION AND ACCURACY 

S/B BETTER THA N 30 DB 
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-R ADIAHT ENERGY REFLECTED A.ND EHMITT ED_ BY THE EARTH 

33, MEASUREMENT RANGE ‘ 

128 PEG K TO 488 DEG K __ 

34. PRECISION AND ACCURACY 
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WHICH IS WITHIN THE FIELD OF THE WIDE ANGLE TELEVISION CAMERA. 
THE OUTPUT OF EACH DETECTOR IS AMPLIFIED, AND THE RESULTING SIG- 
NAL IS USED TO MODULATE SEPARATE AUDIO- FREQQ ENCY OSCILLATORS. 
THIS MODULATED OUTPUT IS PROCESSED THROUGH THE TIME-SHARING 
SWITCHING CIRCUIT WITH THE OUTPUT OF THE SCANNING RADIOMETER. 
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TO 8 LEVELS OF GRAY 

PRECISION AND ACCURACY _ 
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CLOPD AHD TBRB AIM FEATURES APPROXIMATELY 1.7 NH OR LARGER 

33. MEASUREMENT RANGE 

DYNAMIC PICTURE RANGE _QF 1 0 lJ 

34. PRECISION AND ACCURACY 

6 TO 10 LEVELS OF BRIGHTNESS VARIATION ~ Z 
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RECTED TOWARD THE EARTH. TRANSMISSION OF THE ENTIRE REEL OF 32 
PICTURES CAN BE ACCOMPLISHED IN 1 00 SEC RY A 2-WATT FM TRA NS- 
HITTER OPERATING AT A NOMINAL FREQUENCY OF 235 MHZ. 
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CLOOD COVER OF EARTH /REFLECTED VISIBLE SOLAR RADIATION) 
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32:1 CONTRAST CAPABILITY REPRODUCED OVER 10 GRAY SCALE STEPS 

34. PRECISION AND ACCURACY 
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ABSOLUTE ACCURACIES OP INTENSITY BETTER THAN 1 PERCENT 
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DYNAMIC RANGE: 10*000: RADIANCE VALDES 200 TO 300 

□ 4. PRECISION AND ACCURACY 
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34. precision and accuracy 

REFLECTED INTENSITY. 5 PCT: REGISTRATION, 0,5 RESOl" ELEMENT 
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A CENTRAL CONTROL SYSTEM. APERTURE CONTROL RANGE IS FROM F/4. 
TO F/22 AND WILL BE CAPABLE OF AUTOMATIC CONTROL. AN IMAGE IS 
STORED IN A 58 MR BY 58 MM FORMAT ON 70 MM FILM. FILMS TO BE 
USED INCLUDE PANCHROMATIC (4000 TO 7000 A) , NEAR INFRARED 
(0.7 TO 1 MICRON), COLOR,. AND COLOR IR. 
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HEIGHTS GREATER THAN 30 KILO M ETERS 
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33. MEASUREMENT RANGE 
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34. PRECISION AND ACCURACY 
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